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THE WEEK IN IRON CIRCLES. 





The growing doubts about the outcome of the crops 
have been largely set at rest by the rains throughout 
the country during the past week. In some localities, perhaps, they 
did not come soon enough, but generally the harm done by the 
drought is not severe. Iron consumption continues in advance of 
production, and stocks are down almostto the minimum recorded 
point. The continued drain en our gold reserve, with the conse- 
quent tightening up of money markets, has increased the feeling of 
extreme caution that has characterized all dealings since the troubles 
of last Fall. Any decided improvement, therefore, is likely to be 
postponed - until the financial situation is cleared up somewhat. 
There has not been much change in the furnace situation North and 
South. Among the few active furnaces in Northern Ohio, complaint 
comes of local labor troubles that has caused stoppage. In the Bir- 
mingham district nearly all the furnaces are producing, and there is 
proof of improved practice both in the larger proportion of higher 
grades, and in the increased output. The coke strike has been offi- 
cially declared at an end. The total production of the Connellsville 
region last week was 50,825 tons, an increase of 5,730 tons over the 
previous week. A still greater increase is looked for thisweek. The 
pig iron situation in the Central West may be outlined as follows: 
Business at Detroit during the past week has certainly been anything 
but dull, but we still have to report, also, anything but entirely satis- 
factory as far as figures are concerned. ‘There was, to be sure, some 
strength shown in prices on Southern foundry and forge irons, but 
no decided advance. One round lot of Southern forge went at $10 
cash, at the furnace, while another brought a slightly higher figure, 
owing to the extensions in delivery. No transactions whatever can 
be noted on Northern coke irons, except a few cars of blackband ore 
iron and Jackson county silveries. Lake Superior charcoal showed 
continued large transactions, chiefly in the Eastern and Central 
markets. Prices were low, but no lower than they have been. The mar- 
ket generally may be said to look a trifle better. The general situ- 
ation, at Chicago, is somewhat improved ; the outlook seems to point 
toward better prices and more activity among melters of iron. Lake 
Superior charcoals, which for weeks have been selling at the lowest 
prices ever known, have advanced, and the leading companies are now 
all holding at $18.00, Chicago. Local coke irons are scarce for imme- 
diate and earlydelivery. Southern coke irons are moving in round lots. 
Buying at Louisville continues fair, with some parties now showing 
a disposition to buy for long deliveries, and there has been two or 
three instances where buyers have been in the market for running 
twelve months, and in some cases for deliveries to begin next Fall 
and running throughout the coming season. One of the largest com- 
panies has sold 10,000 to 14,000 tons on basis of $10.25 for grey 
forge, Birmingham, and is standing firmly at this price, which may be 
considered the price asked to-day for grey forge by the leading com- 
panies with very little disposition on the part of others to shade. 
Considering the present amount of production, the demand at Buf- 
falo may be called first-rate. Many large consumers, in fact, are very 
close to the danger line, the foundries drawing their supply from day- 


General Features. 








to-day shipment. The unlimited confidence every one has had that 
when pig iron was wanted, it would be forthcoming, has resulted in 
absolutely annihilating stocks on hand at many large foundries. 
That prices do not advance is undoubtedly due to the large idle fur- 
nace element which may at any time resumeoperations. The market 
at St. Louis seems to be in a better condition at present than it has 
been since the low-priced iron has been ruling, which extends over a 
period of several months. 

After many months of waiting and hoping, after con- 
sultations innumerable and agreements as plentiful, 
after debating with the vesselmen, with the furnace- 
men, with the railway officials and with the coke makers, the bottom 
has dropped out of the ore market as completely as it did out of the 
pig iron market some months since, and a flood of sales is reported 
this week at prices which well bear out the statement of one man 
who, denying that ore was being sold, stoutly maintained that it was 
being given away. The disaster is not confined to any particular 
brand of ore, nor to any one mining locality, except that quite the 
largest portion of the ore sold was of the lower grades, and which is 
another argument in favor of the foundry trade to come. ‘There has 
been sold up to date about 600,000 tons of Norrie ore, about two- 
thirds of which is for local consumption, the rest going into Chicago, 
and the price is $4.50. The six mines comprising the Colby syndi- 
cate, with the Colby, Tilden, Aurora, Palms, Comet, and Superior 
mines, producing a total, in 1890, of about 900,000 tons, will not mine 
more than 275,000 tons this year. The Colby is already shut down, 
having stock piles of 90,000 tons, of which 50,000 is sold, The price, 
which last year averaged $5.25, is believed to be only a trifle better | 
than $4, this year. The other five mines in the syndicate have dis- 
charged two-thirds of their hands, and are running the other third 
only to fill their contracts. Chapin, which has been held for $4.50, 
has been finally sold at $425. Large sales have been made of old : 
mine hematite, at $4.25, and of Lake Superior No. 1, but the price of 
the latter is not quoted. A big block of No. 1 grade Champion has 
been sold at $5.50, the lower grade, Suffolk by name, having already 
found a market. These latter sales have all been made on the basis 
of a decreased output, the reduction in the amount to be mined 
averaging from seventy-five per cent. in some cases, to twenty-five in 
others. Hamilton ore has been sold at $4.25, and others are going 
in the same proportion. It must not be forgotten that a great deal 
of the ore here reported as sold has been on the docks all along the 
lower lakes ever since the close of navigation, last Fall, and that, 
therefore, the totals of these sales, amounting, perhaps, to a million 
tons in all, ought not to be taken into consideration as to the matter 
of production this year. 

LATER.—Wednesday’s developments in Pittsburgh and Youngs- 
town go to show that the coke syndicate is on top once more, that 
the railways will maintain their rates, and that the agreement of the 
valley furnaces is at anend. A meeting of pig iron producers was 
held in Pittsburgh,on Wednesday, to meet Mr. Frick and the rail- 
way representatives. The latter were conspicuous by their absence, 
and Mr. Frick, who had led the furnacemen to believe they could con- 
tract for $1.75 coke, expressed regret at his inability to do so, announc- 
ing the price at $1.90. He was asked why he had held out induce- 
ments to the furnacemen to sell coke at $1.75, and in reply stated 
that such was his original intention, but that on consultation with 
his mining superintendents he found that he could not make a $1.75 
rate, without cutting down the price of labor, which would be an 
impolitic step at this time. In. response to the furnacemen’s state- 
ment that they could not make pig iron with $1.90 coke, and live, Mr. 
Frick said that Mr. Carnegie was in want of 30,000 tons of Bessemer 
for which he offered $16. The furnacemen declined the offer, and 
returned to Youngstown, where a meeting of the valley association 
was held with the result of rescinding the agreement under which 
the furnaces banked their fires last December. It is understood that 
Pickands, Mather & Co.’s furnaces will gointo blast at once, and that 
others are soon to follow. 


The Local 
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FUTURE MARKETS FOR POCAHONTAS COKE. 

It will not be long before Ohio and Northwestern consumers 
will be getting their coke supplies from Virginia, if present signs go 
for anything. A significant fact in this connection is the announce- 
ment that the Cumberland Valley Railroad is reported as now carry- 
ing from 30 to 40 cars of coke daily, which it delivers to the Pennsyl- 
vania Road at Harrisburg. This coke is hauled a long distance to 
Harrisburg (about 435 miles), coming from the Pocahontas region, 
on the Norfolk & Western Railroad. 

The Norfolk & Western Railroad, which is the energetic seeker 
after new markets in this case, seems to be steadily pushing for the 
Northwest. There is now no longer any doubt that Mr. B. C. 
Faurot, President of the Columbus, Lima & Milwaukee Railroad, has 
disposed of a large block of his holdings to the Norfolk & Western 
people, who have a line nearly completed to Ironton, O., where they 
connect with the Scioto Valley road into Columbus. It is said that 
Dudley Farlin, an old and experienced railroad man, of Albany, and 
at present holding the position of President of the Manhattan Oil 
Company, will take the active management of the building of the 
line. It is also said that Governor D. B. Hill, of New York, Post- 
master General Wanamaker, and a syndicate of Philadelphia bankers 
will furnish the money for the building of theline. When completed 
it will make a route from the Ohio river to Muskegon and Lake 
Michigan, thence by steamer to Lake Superior points. 

That the Norfolk & Western ‘“ means business” is beyond ques- 
tion. No road in the United States made sucha magnificent show- 
ing of progress, development, and profit asdid this roadin 1890. Even 
that conservative English financial authority, the London Audlionist, 
is moved to say of it: 

The Norfolk & Western report for 1830 has been weicomed with effusion 
by most papers, and, truth to state, it is an eminently satisfactory documentin 
every way. It tells a tale of conso‘idation, development and progress that is 
probably without a parallel evea in that country of fairy tales, America. An 
increase in ten years of 100 per cent. in mileage, 200 per cent. in gross earn- 
ings, 920 per cent. in tonnage handled, and almost 700 per cent. in the number 
of passengers carried, is sufficient justification for the policy to which these 
results are due. But more important than anything else is the character of 
the country which is being so successfully developed by the road. The Poca- 
hontas coal field in the New River valley has now definitely taken its place as 
one the most important in the Uaited States. Last year there were raised for 
consumption and shipment almost 2,5 0,000 tons of coal and coke, quite 90 per 
cent. of this passing over the Norfolk & Western Road. Ten years ago there 
was no coal traffic on the Norfolk & Western, and the seams on Flat Top 
mountain were considered to be unworkable on account of their position. 
But the Norfolk & Western has surmounted these difficulties, and is now reap- 
ing the benefit of the courageous policy of its directorate. 

We believe the next twelve months will witness some decided 
changes in the conditions now surrounding Northern and Western 
iron manufacturers, in respect to their supply of coke, and the Poca- 
hontas coke will be an increasingly important factor as the months 
go by. 





HEAVY PURCHASES OF CHARCOAL IRON. 

As noted in our market summary, last week, the large agricult- 
ural implement and malleable iron manufacturers have lately gone 
into the market for their usual supplies of charcoal pig iron and sev- 
eral heavy orders have been placed. The amount purchased by the 
syndicate, which controls the malleable irons works in Cleveland, 
Chicago, Toledo, Indianapolis, and other points, is said to have 
reached a grand total of 40,000 tons. The large harvester works 
have also bought in amounts ranging from 5,000 to 15,000 tons, so 
that altogether, some markets have been pretty well cleaned up of 
this brand. Our advices, last week, were to the effect that prices had 
been shaded to a considerable extent. Just what concessions were 
made we cannot state positively, but it is said that prices paid ranged 
from $16 50 to $17.50, the prevailing prices being $17.50 to $18. A 
noteworthy fact is that these purchases were made fully a month in 
advance of the usual time. Some prophets there are who see in this 
fact an indication that prices have reached bottom and that a more 
lively market is to be expected in the near future. How well founded 
this belief is no one who desires to retain a reputation for prognosti- 
cating will say, but it seems to be very well settled that stocks in 
the hands of foundry men and rolling mill men are very light, indi- 
cating an early re-appearance of such consumers in the market. 





THE USE OF OLD RAILS IN VALLEY MILLS. 

Attention is called by Mr. H. O. Bonnell, President of the 
Mahoning Valley Iron Company, of Youngstown, to an injustice that 
is frequently done valley mills by Pittsburgh and Eastern papers, in 
giving out the impression that they are making prices abnormally 
low on account of their more extensive use of old rails, the Pittsburgh 











mills, in particular, being held up as “ models,” because they no 
longer use old iron rails in their manufactured iron. For instance, 
the Pittsburgh Commercial Gazette of recent date, said: “ Large 
quantities were formerly consumed here, but within the past year or 
two their use in Pittsburgh has been almost abandoned. Sales are 
still being made here, but chiefly to buyers in the valley districts.” 

Concerning this statement, Mr. Bonnell writes the /ron Age as 
follows: 

Now, the valley mills have been in the habit of using old iron rails pre- 
cisely as our competitors in Pittsburgh have been doing for years past. The 
reason the Pittsburgh mills have not been using old iron rails to any great 
extent within the last year or two arises from the fact that the price of old 
iron rails ran up so high that there was no moneyin using them. This fact 
applied to the valleys as well as to Pittsburgh; and the consequence is that 
the use of old iron rails has fallen off here to as great an extent as it has done 
in Pittsburgh. Speaking of our own concern, we have not bought any old 
iron rails since last Summer; and, while we do not know, we are of strong 
opinion that other mills in this vicinity have bought comparatively very few 
iron rails within the last year. It seems to us that all these charges and insin- 
uations have been published with the one object in view; and thatis, to create 
the impression to the trade generally that bar iron and other material manu- 
factured in the Mahoning and Shenango Valleys is inferior in quality to tbat 
made in Pittsburgh. That this is untrue can be demonstrated so easily that 
it is rather surprising that such persistent efforts should be made to build up 
the reputation of the Pittsburgh make of iron as against that of the valleys. 


The valley manufacturers have good reason for feeling some 
sensitiveness in this matter, and Mr. Bonnell’s statement should be 
taken as conclusive in the premises. 





A “GIGANTIC GAMBLE” IN IRON WARRANTS. 

If it be true that persistent clamor has killed the so-called Pig 
Iron Warrants Bill, for some time past pending in the British Parlia- 
ment, more’s the pity for legitimatetrade. The /von and Steel Trades 
Journal, of London, in its surmmary of the British iron markets, notes 
the fact that the improvement in pig iron warrants is entirely owing 
to speculative business, and that operators in London have succeeded 
in “ cornering” the Glasgow market. -One member of the Glasgow 
pig iron “ring’’ has gone to the wall, and this gives color to the 
reports current. 

The London Economist characterizes the proceeding in the Scotch 
pig iron market asa “gigantic gamble,’ and says: 

“ The fight has altogether disorganized legitimate business. Buyers, well 
aware that the market is in the hands of a body of rampant speculators, are 
properly keeping aloof, and as long as the game goes on upon present lines 
are likely to continue doing so. No onecan say, however, that the uncertain- 
ties which these periodical gambles introduce into the market can benefit 
trade; instead, they have a most unsettling and injurious effect on the legiti- 
mate consumer of iron. Hundreds of thousands of tons of Scotch iron have 
changed hands on the Glasgow market since the ist of the month, and the 
apparent value has risen from about 45s. to 49s., and has fallen again to near 
478. Yetit is questionable if one single ton has been advised for legitimate 
consumption. At this moment the market is entirely in the hands of profes- 
sional speculators, who have no lot or part with trade proper.” 

This is the kind of feast to which American iron makers are 
invited by the schemers who are attempting, under various specious 
pleas, to establish the warrant system in the United States. It 
deserves only to fail. 





RECENTLY we mentioned, asa 
can industries,’ the fact that the Government of New South Wales 
has ordered twenty-seven of our locomotives for use ona new rail- 
road in that colony. The triumph appears even more complete in 
view of the statement of the Australasian and South American, printed 
elsewhere, that the introduction of American type of locomotives has 
been in the face of the most stubborn resistance on the part of Eng- 
lish managers, mechanics and engineers, who have control of the 
Australian railway system. However, even the prejudice of years 
had to yield to acknowledged facts, and the palm was finally awarded 
to American locomotives on the ground of their great superiority in 
climbing heavy grades and turning sharp curves. The order figures 
up over $250,000. 





HERE is a pregnant sentence from the current issue of the /ron 
and Steel Trades Journal, of London: ‘The report of Mr. Swank, 
General Manager of the American Iron and Steel Association for 
1890, demonstrates that we have now lost our position as the greatest 
iron producing country in the world.” 





A VERY inviting programme is laid out for the Summer meeting of the 
Ohio Institute of Mining Engineers, to convene at Columbus, June 2. The 
excursions include visits to the Hocking Valley mines and extend to Charles- 
ton, W. Va., on the way to which town several mines in the Kanawba Valley 
will be visited. Thence the guests will be taken over the Chesapeake & Ohio 
Railroad to Quinnimont, in the New River coke region, returning on June 6, 


‘significant triumph for Ameri-— 
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HOW THE BESSEMER PROCESS WAS DISCOVERED. 





Reference has heretofore been made by Zhe /ron Trade Review to the 
letter from Sir Henry Bessemer, read at the international meeting of the Brit- 
ish Iron and Steel Institute and the American Institute of Mining Engineers, 
held at Pittsburgh, in October, 1890, by Sir James Kitson, President of the 
British Institute. The paper is in Sir Henry Bessemer’s own handwriting, and 
is published verbatim by the Bulletin of the American Iron and Steel Associa- 
tion, as follows: 

DENMARK HI, September 10, 1890, 

DEAR SIR JAMES KITSON :—It is with great pleasure that I accede to your 
request to furnish you with a brief outline of the circumstances which led to 
the invention of my steel process; the more so on account of the generous 
interest you have always taken in the invention, notwithstanding that it aims 
at the overthrow of the older methods of producing malleable iron, in the pro- 
duction of which you have obtained so distinguished a position. 

At the time of the Crimean war I had invented a mode of firing elongated 
projectiles from a smooth-bore gun, the rotation necessary to insure their 
proper position during flight being obtained by utilizing a portion of the 
powder-gas to produce rotation by reaction, after the manner of producing 
rotation in turbines, and not by rifling the gun, consequently rendering all 
smooth-bore guns at once suitable for firing elongated shot or shell. 

I, of course, offered this plan to our own government, but it was discarded 
without a trial. 

A little after this period I happened to be on a visit for a week or two with 
Lord James Hay at the house of his daughter in Paris. During this visit our 
host gave a farewell dinner to General Hamlin and several other distinguished 
officers in the French army who were going out to the Crimea. Among the 
guests present on this occasion was Prince Napoleon, and, while taking a cigar 
in the library after dinner, the conversation turned naturally enough on artil- 
lery, and I then mentioned my system of firing elongated projectiles from 
smooth-bore guns. The Prince was so impressed with the importance of this 
idea that he said he was sure that his cousin, the Emperor, would be much 
pleased if I would explain my invention te hin, and that he would get an 
appointment made with the Emperor for that purpose. This was done, and I 
had a long and most interesting discussion with His Majesty, whom I found 
most thoroughly conversant with the whole subject of artillery. His Majesty, 
in the kindest possible way, gave me car/e blanche to make any experiments I 
desired at Vincennes. 

A great many 30-pounder elongated projectiles were made, and were fired 
from a 4%-inch, 12-pounder, smooth-bore, cast iron gun at the Polygon at Vin- 
cennes. They were fired through a succession of thin wooden targets, placed 
100 metres apart, through all of which they cut irregular holes, thus showing 
that they went end on. A thin coat of black japan had been previously put 
on them, and when the shots were recovered from the bank into which they 
were lodged, the coat of japan was seen to be partially scraped off in spiral 
lines, caused by their passage through the wooden target. The angle of these 
scratches being carefully taken showed that from 1'% to 2% rotations had 
taken place in the length of the gun. 

After many hours’ practice on a cold December day we retired to the offi- 
cers’ quarters in the old fortress of Vicennes, and while standing round a blaz- 
ing wood fire, sipping some hot spiced wine, Commandant Minie (the inventor 
of the rifle) observed that, although the rotation of the shot was effected, un- 
less we had something better to make our guns of such heavy elongated pro- 
jectiles could not be used with safety. 

This casual observation was the spark that has kindled one of the greatest 
industrial revolutions that the present century has to record; for during my 
solitary ride in a cab that night from Vincennes to Paris, | made up my mind 
to try what I could do to improve the quality of iron used in the manufacture 
of guns. 

My knowledge of iron metallurgy was at this time very limited, but that 
was in one sense a great advantage to me, for I had very little to unlearn, and 
socould let my imagination have full scope. 

After many months of trial and much building up and pulling down of 
reverberatory furnaces I cast a small model gun. The iron was very white, 
and in turning it little short, curly shavings were cut off. It was wonderfully 
tough for cast iron, but wonderfully brittle if it was to be classed as malleable 
iron. 

The little model gun looked very beautiful when highly polished, and I 
took it over to Paris and begged the Emperor to accept it as the first fruits of 
my studies of the metallurgy of iron. He expressed himself much pleased 
with it, and complimented me on having achieved a step in the right direc- 
tion, and with his own hands placed it in a bureau, saying, “Some day it may 
become an interesting relic.” 

About this period I began to fully appreciate the fact that if I could im- 
prove cast iron and render it malleabie, and still retain its fluid state, that 
apart from its use for artillery it would be of greatest commercial value for all 
engineering purposes. I, therefore, pursued my experiments with greater 
ardor than ever, for I was convinced that I was on the eve of producing a 
quality of metal that would supersede wrought iron. 

At this time I devoted myself exclusively to these investigations, which 
were very costly, and I became most anxious to obtain the opinion of some 
able engineer as to the value of my invention, lest I might be deceiving my- 
self and living in a fool’s paradise. I consequently consulted Mr. George 
Rennie, the eminent civil engineer. I showed him a small upright, fixed, 
cylindrical converter, and in it we made a charge of 7 cwt. of Blaenavon pig 
iron into an ingot of malleable iron. 

Mr. Rennie was in raptures with the result, and said, “ You must not keep 
this light under a bushel for a single day longer, and, by-the bye, there is a 
first-rate opportunity for you. The British Association meets at Cheltenham 
next Tuesday. Read a paper there by all means. I am President of the mechan- 








ical section. It is true all the papers are arranged, but if you will write a 
paper I will take the responsibity of putting it first on the list.” 

He kept his promise, and I read my paper “On the manufacture of malle- 
able iron without fuel,” and which appeared verbatim in next day’s 7imes. 
The entire iron trade of the kingdon was startled by the facts detailed in this 
paper, backed as they were by two small bars of malleable iron, one of which 
had been piled and re-rolled.* A few days later the ironmasters came troop- 
ing up to London to see the new process. There are many interesting inci- 
dents connected with these visits which I cannot trespass on your time to 
relate ; but some idea of the exitement may be gathered from the fact that, 
notwithstanding the imperfect state of the process at that time, I was actually 
paid £27,000 for licences granted within one month of the reading of my 
paper at Cheltenham. 

At many iron works the managers set to work to test the invention in the 
rudest possible manner with such means as they had at their disposal, all of 
which attempts were failures. In my experience I had used Blaenavon pig 
iron, which was successful, and at that time I had no idea that other brands of 
iron would fail in the manner they did. 

No sooner were these failures known than an extraordinary revulsion of 
feeling was manifested; the most perfect distrust of the invention became 
universal; the public press, which had spoken of it in such glowing terms, 
now condemned it as impracticable, and spoke of it as “a brilliant meteor 
that had flitted across the metallurgical horizon, dazzling a few enthusiasts, 
and then vanishing forever in total darkness.” 

Prior to this invention pure malleable iron ina fluid state was wholly 
unknown ; indeed, whole days of exposure to the most powerful furnaces then 
in use entirely failed to bring this material into a state of fusion, notwith- 
standing which I proposed to convert ordinary melted cast iron into this 
malleable fluid state, in quantities of five tons, at a single operation, in the 
short space of 15 minutes, by the mere chemical action of cold atmospheric 
air, and in entire absence of any fuel whatever, except that which existed in 
the form of carbon and silicon in the crude iron itself. It is not surprising 
therefore, that the ironmasters, as well as the whole press, joined in one gen- 
eral chorus of condemnation of what they then believed to be a perfect chi- 
mera which none but a wild enthusiast could have ever believed to be possible. 
I knew far otherwise, but it was no time to argue the question. Words would 
have been of no avail. So I set earnestly to work to try and master the diffi- 
culty that had so unexpectedly arisen. This was no easy task. 

All the old investigations had to be gone over again. Experiments on a 
much larger scale, with larger and more powerful machinery, were found nec- 
essary, but the difficulties to be surmounted had reference more to chemical 
than mechanical questions. A laboratory was therefore fitted up, and I 
engaged the services of a professor of chemistry, at a high salary, to make an 
analysis of all the iron and other materials employed in our experiments, as 
well as a systematic analysis and classification of all the results obtained. 

The very large scale on which these operations were carried out involved 
a considerable outlay in various ways, but there was no slackening of exertion, 
no cessation of the severe mental and bodily labor. In this way another long 
and weary year had passed and but little real progress had been made towards 
the removal of the difficulty; many new paths had been struck out, but they 
had led to no practical results. Several weeks were sometimes necessary to 
Ymake and fit up the apparatus required to test each new theory as it was form- 
ulated, and it too often happened that the first hour’s trial of the new scheme 
dashed all the high expectation that had been formed, and we had again to 
retrace our steps. Thus week after week went on amid a constant succession 
of newly-formed hopes and crushing defeats, varied with occasional evidences 
of improvement. 

I, however, worked on steadily. Six more months of anxious toil had glided 
away, and things were much in the same state, except that many thousands of 
pounds had been uselessly expended, and I was much worn by hard work and 
mental anxiety. The large fortune that was almost within my grasp seemed 
now far off. My name as an engineer and inventor had suffered much by the 
defeat of my plans. Those who had most feared the change with which my 
invention had threatened their long-vested interests felt perfectly reassured, 
and could now safely sneer at my unavailing efforts, and, what was far worse, 
my best friends tried, first by gentle hints and then by stronger arguments, to 
make me desist from a pursuit that all the world had proclaimed to be utterly 
impossible. It was, indeed, a hard struggle, and I had well nigh learned to 
distrust myself, and was fain at times to surrender my own convictions to the 


mere opinions of others. Those most near and dear to me grieved over my 


obstinate persistence. But what else could I do;r I had the most irrefragable 
evidence of the absolute truth and soundness of the principle on which my 
invention was based, and with this knowledge I could not persuade myself to 
fling away the promise of wealth and fame, and lose entirely the reguits of 
years of labor and mental anxiety, and at the same time confess myself beaten 
and defeated. 

Happily for me the end was nigh, and in a few more months I had fully 
succeeded in producing steel worth from £50 to £60 per ton from charcoal pig 
iron which had eost me only £7 per ton, the conversion of the crude iron into 
stee) being effected by simply forcing minute streams of cold atmospheric air 
upward through it for a space of 15 minutes! 

Thus was the so-called fallacious dream of the enthusiast realized to its 
fullest extent, and it was now my turn to triumph over those who had so con- 
fidently predicted my failure. I could now see in my mind’s eye at a glance 
the great iron industry of the world crumbling away under the irresistible 
force of the facts so recently elicited. In that one result the sentence had 
gone forth, and not all the talent accumulated during the last 150 years, of all 
the thousands whose ingenuity and skill had helped to build up the mighty 
fabric of the British iron trade—no, nor the millions that had been invested in 





*One of these bars is in the possession of the Iron and Steel Institute, among my old 
samples. 
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carrying out the existing system of menufacture, with all its acconrpanying 
powerful resistance—could reverse that one great fact or stop the current that 
was destined to sweep away the old system of manufacturing wrought iron 
and establishing homogeneous steel as the material to be in future employed 
in the construction of our ships and our guns, our viaducts and bridges, our 
railroads and our locomotive engines, and the thousand and one things for 
which iron had hitherto been used; and yet with all this newly-developed 
power I was paralyzed for the moment in face of the stolid incredulity of all 
practical iron and steel manufacturers, which stood like the solid wall of a 
fortress, barring my way to the victory I had already won. 

I announced the fact of my complete success to the world, and held in my 
hands the most undeniable proofs of the truth of my assertion, but no one 
would now believe it possible. They remembered but too well the great ex- 
pectations that were excited two years previously by the first announcement 
of my invention at Cheltenham, and were not again to be disturbed by the cry 
of “ wolf!” ; 

Thus it happened that, after the hard battle I had fought for so many 
years, I found myself as far as ever from the fruits of my labor, for not a single 
ironmaster or steel manufacturer in Great Britain could be induced to adopt 
the process. Anxious to possess still further practical proofs of the value of 
my invention, I made a few hundredweight of steel bars at my experimental 
works in St. Pancras of all sizes and special qualities required in an engineer’s 
workshop. These I took to the works of my friends, the Messrs. Galloway, 
engineers, of Manchester, and, unknown to any of their workpeople, these bars 
were given out and employed for all the purposes for which steel had hitherto 
been used in their extensive business. So identical in all essential qualities 
was this steel with that usually employed by their workmen that during two 
months’ trial of it not the slightest idea or suspicion that they were using 
steel made by a new process was ever entertained by them ; in fact, they were 
accustomed to use steel of the best quality, costing 460 per ton, and they had 
no doubt whatever but that they were still doing so. 

I may here remark that this tool steel was made from Swedish charcoal 
pigiron, costing, delivered in Sheffield, £7 per ton, and it was with this high 
class raw material that our firm continued for about two years to manufacture 
tool steel for engineers, for which we obtained 444 per ton, and with which 
such firms as Sir William Fairbairn, Sir Joseph Whitworth, Messrs. Sharp, 
Stewart, etc., were regularly supplied up to the time when larger and more 
profitable work had made it not worth our while to continue the manufacture 
of tool steel. 

Indeed, so satisfied were Messrs. William and John Galloway with the 
crucial test of our tool steel at their works that they entered into partnership 
as steel manu/acturers with myself, my partner, Mr. Robert Longsdon, and my 
brother-in-law, Mr. Allen. We built a steel works in the town of Shefficld, 
determined to beard the lion in his den and to undersell the trade until we 
forced them in self-defense to take a license under my patents and carry on 
my process. 

We soon got to work and dropped / 10 per ton on railway tires, etc. This 
soon brought the trade toa proper frame of mind. Sir John Brown & Co. 
applied for a license. This was soon followed by Messrs. Charles Cammell & 
Co., and licenses were also granted to several ironmasters. Of course we thus 


_ created a strong rivalry with our own firm and forced our own prices down. 


This we were fully prepared for, as it left still a very large margin of profit. 
Some idea may be formed of its importance as a manufacture, and how 
much the people of Sheffield have lost by their prejudice and incredulity, 
when I state the simple fact that, on expiration of the 14 years’ term of part- 
nership of our Sheffield firm, the works, which had been greatly increased 
from time to time entirely out of revenue, were sold by private contract for 
exactly 24 times the amount of the whole subscribed capital of the firm, not- 
withstanding that we had divided in profits during the partnership a sum 
equal to 57 times the gross capital, so that by the mere commercial working of 
the process, apart from the patent, each of the five partners retired after 14 
years from the Sheffield works with 81 times the amount of his subscribed 
capital, or an average of nearly cent. per cent. every two months, a result 
probably unprecedented in the annals of commerce. Yours faithfully, 
H#NRY BESSEMER. 





American Locomotives in Australia. 

It is regarded as “a significant triumph for American industries,” by 7he 
Iron Trade Review, that the Government of New South Wales has recently 
ordered 27 of our locomotives, for use on a new railroad in that colony. Oar 
contemporary would be still further elated, says the Australasian and South 
American, was it conversant with the conditions under which the “triumph ” 
was won. American locomotives have had no easy road to travel in Australia, 
thanks to English opposition in the “ office,” at the “shops,” and even in the 
“cab.” Theorderin question goes to a Philadelphia firm, and is based on the 
conceded advantage of American-built locomotives for climbing heavy grades 
and turning sharp curves. The freight locomotives are of the heaviest and 
strongest build, and with tender attached, will each weigh from 8o to 85 tons. 
Thecost of the American-made locomotive is from $8,000 to $12,000. Those 
destined for Australia will be sold to the Government there for about $10,000 
apiece, the sale aggregating over a quarter of a million dollars. Itis a “rush” 
order, and a special steamer will be ready to take the engines out when com- 
plete.—[Toronto Monetary Times. 





AMONG car companies orders for pig iron are gradually coming in, so that 
a number have what work they desire, but this is not the case with a few who 
are still seeking orders, but have hopes that they will shortly make contracts 
that will not necessitate their shutting down. One of the larger companies 
had just ordered a reduction in their freight car department, but within a day 
or two after the order was given coatracts were taken that will permit of their 


running full, 





THE BEST VESSELS ARE OWNED ON THE LAKES. 





All reports of late from the government officials whose offices are con- 
nected with the marine interests, says the J/arine Review, tend to show the 
immense gain in tonnage on the lakes, and the increase in high-class vessels 
engaged in this trade as against the poorer class of vessels on the coast and on 
other inland waterways. There has just been issued from the office of the 
supervising inspector general of steam vessels, a report of the last annual 
meeting of the board of supervising inspectors, which is accompanied by 
a great deal of statistical matter regarding the inspection of steam vessels 
throughout the country during the calender year 1890. From the last annual 
report of the commissioner of navigation, it was shown that the lakes had 
more steam vessels of 1,c00 to 2,500 tons than the combined ownership of this 
class of vessels in all other parts of the country. The figures for the lakes 
were 272 vessels of 439,786.85 gross tons, against 207 vessels of 308,694 74 gross 
tons in all other parts of the country. This last report from the office of the 
steamboat inspection service presents a more interesting study. The total 
number of steam vessels inspected in the entire country during 1890 was 7,200, 
and their net tonnage, 1,485,022.08 tons. There is owned on the lakes 36 per 
cent. of this tonnage, or 1,84 steamers of 537,732.18 net tons. 

Only one local district in the country, New York, has more steam tonnage 
than Cleveland, while the ownership of both steam and sail tonnage in Cleve- 
land is greater than that of New Yurk. Buffalo ranks next to Cleveland, or 
third among the cities of the entire country. The number of steam vessels 
owned in Buffalo is greater than in Cleveland, but the tonnage of the Cleve- 
land boats exceeds that of Buffalo. 

The tables below presents an interesting comparison. They show that 
the net tonnage of 1,841 steam vessels owned in the ten local districts of the 
lakes is 537,732 18, or an average of 292.08, while the net tonnage of 3.388 ves- 
sels owned in ten leading local districts on the coast and rivers is 713,532 23, 
or an average of only 21060 Following is the comparison : 


TEN LOCAL LAKE DISTRICTS. 















Number of Net 

Local District. Steam Vessels. Tonnage. 
CCCI O50 sececsesssseses wssvciattebicelctioieiatis 304 157,393-17 
Is Bie Wiewbcbevenspcpatscnsesseccnsuspesscedvoonscloruabannnes 339 120,266.91 
Chicago, I11..... cd nconesyes scccowe suseaneseoooontins 199 58,148.56 
PA, MO iRcktdersasscndessessccaccdivescscetubebbatievetse 210 56,534.97 
EE OCT va tnatetnts vicccsiing eneinanmeeedrinneessienes tenees 161 55,405.25 
ok. 2 ee 195 45,545.66 
RE Es PEs cecenisaseysersnecsstcsnendied pbeieniese 192 17,125.62 
Oswego, N. Y....-...00. pint 90 idehehicchavdoostanses 114 10,784.42 
NIN, MISE sien 5neas accuse eenesacstaituecseseieheonanns 75 3,381.68 
BTEC, UE sctee snake sosccsccncve ses cssseseee apueveecsosess 52 3,145 94 
Totals....... 1,841 537,732.18 


Average net tonnage of lake steam vesse!s, 292.02 


TEN LEADING LOCAL COAST AND RIVER DISTRICTS 












sp Number of Net 

Local District. Steam Vessels. Tonnage. 
BE Fe a ae sotctiend necnthtenensresndsvtnnepcendiaveesecencens 1,117 233,502.46 
San Francisco, Cal Ea 265 97,705.82 
New Orleans, La.... 262 85,649.03 
Philadelphia, Pa..... ae 356 65,772.27 
a ocaies senda scepsanes sche cedsss onesies scsksbudensctss 288 57,450.97 
Ne ive nisnanss cahanmannaneetacedesnsebeiunap ian tacos 445 48,028.58 
St. Louis, Mo asa a 161 40,542.24 
New London, Conn 215 30,006.87 
Savannah, Ga........... : 147 24,534.49 
IR, 2A Ricken deierasiestsucaadecsiacaseecinsicassousesesece 132 24,333-50 








IEE cdatsvinisnathedarnyescicassexsiciapensibecenanebwaes 3,388 713,532-23 
Average net tonnage of coast and river steam vessels, 210.60. 
Officers receiving licenses during the year were: Masters, 8,795; mates. 
2,039; pilots, 7,961; engineers, 15,129; total, 33 924. 





The Micro-Structure of Steel. 

At a recent meeting of the British Iron and Steel Institute, M. F. Osmond, 
of Paris, contributed a note on the above subject, and presented to the insti- 
tute a series of micro-photographs, which were exhibited last year at the Min- 
ing Exhibition, held at the Crystal Palace. Very mild steel is formed of 
polyhedral grains of almost pure iron, in each of which the iron presents a 
crystalline orientation, which is constant for the same grain, but which varies 
in the different grains. The grains of iron appear to be surrounded by foreign 
matter, carbide ofiron. As the temperature is raised, the grains at first in- 
crease in size without changing their form, then they become elongated and 
form a group of parallel bands. 

In steel of medium hardness the white portions consist of almost pureiron, 
and the dark portions consist of a mixture’ofiron and carbide, the “ pearly 


constituent” of Dr. Sorby. In metal properly heated and well worked, the 


pure iron forms torn-up and discontinuous stripes; but when the temperature 
is raised, the formation of polyhedral grains becomes more and more evident, 
until the pure iron completely envelops these grains, and grows into them 
under the shape of fine parallel bands. 

In hard steel the pure iron behaves in a somewhat similar manner, but it 
is, of course, of much less frequent occurrence. He succeeded in obtaining 
for this metal a photograph, which shows when magnified, 300 diameters, the 
alternately dark and brilliant striz, discovered by Dr. Sorby, and considered 
by him to be alternate lamellxe ofiron and carbide of iron. Independently of 
any theoretical interpretation, one fact in clearly indicated by the photographs. 
This is that each preparation defines not only the hardness of the metal, other 
things being equal, but also the temperature at which the metal was allowed 
to slowly cool. Moreover, as the structure and the mechanical properties are 
intimately associated, it can be easily imagined, without it being necessary to 
enter into fuller details, to what extent microscopic investigations may furnish 
useful information. 





THE Chattanooga basic steel has succeeded so well in the effort to make a 
high grade of soft steel, that its product is practically sold for months to come 
at full prices. The proposed new steel plant at Birmingham, backed by the 
Tenn. C. I. & R. R. Co, is thought to be assured by the subscription already 
made, one of $100,000 cash from the Elyton Land Co. 
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LAKE SUPERIOR MINING NOTES. 





. GOGEBIC RANGE. 

Work at the United exploration is progressing finely, and with encourag- 
ing results. The shaft is now down considerably over 200 feet. It is intended 
for working purposes, and is 7x10 feet inside, divided into compartments and 
carefully and heavily timbered. It is located so as to strike the deposit of ore 
penetrated by the diamond drill, but may have to go down something like 
another hundred feet in order to do so. Apump house has just been com- 
pleted in a crosscut run in for the purpose at a depth of 200 feet from the sur- 
face.—[Bessemer Pick and Axe. 

The stockholders of the North Pabst, situated near Hurley, are jubilant at 
the flattering prospects before them. The shaft has been sunk to a depth of 
472 feet and is now in mixed ore. The superintendent reports that 20 feet 
more will bring them into good shipping ore, and at the rate they are descend- 
ing now it will require about two weeks to reach the quality of ore desired. A 
great deal of the stock is owned in Green Bay, and letters of inquiry for stock 
are received from Cleveland and Chicago by every mail. Those who have held 
their stock through all the dark days that have passed since the mine was 
opened seem in a fair way to realize something handsome from their invest- 
ment.—[Florence Mining News. 

MENOMINEE RANGE. 

The Dunn mine, at Crystal Falls, is said to bring Capt. Luke Welch the 
snug sum of $60,000 per year.—[Peninsular Record. 

The Florence Iron River Co. has made a big sale of Eagle ore, and the 
shipping season was inaugurated at the Florence to-day, the first train load of 
ore pulling out of the mine this afternoon. This will be followed by others as 
fast as the necessary cars can be procured, and it is believed there will be no 
interruption in shipping operations from now until the close of the season. 
If such proves to be the case, the Florence can easily send out 150,000 tons, 
which will be an exceedingly good output, taking all things into consideration. 
News of the sale of Florence, or first-class ore, is expected at any moment, and 
as soon as one is made, it is highly probable that the working force at the 
mine will be materially increased. There are over 80,000 tons of ore in stock, 
and the daily output will be considerably increased. The fact that shipments 
have commenced in dead earnest by the local mine is especially gratifying to 
the people of Florence, and greater confidence in future business prospects is 
manifested on every hand.—[Florence Mining News, May 23. 

President H. G. Fisk and Attorney E. C. Eastman, of the Buckeye Mining 
Co., were in the city, Tuesday, and while here transferred 20,000 shares of non- 
assessable stock to Chas. A. Hallet, W. W. Noyes and Chas. H. Noyes, holders 
of the option. The visitors made a tour of inspection over the property, and 
Mr. Eastman was very enthusiastic over the prospects of the speedy develop- 
ment of a big mine.—[Florence Mining News, May 23. 

MARQUETTE RANGE. 

The syndicate mines of east Negaunee range are shipping the ore that is 
raised from day to day. Little, if any, is going forward from stockpiles. 
There are something over 180,000 tons in stock at this point. The mines are 
looking well, and are handled so that a product for the future is always 
assured. Ground is kept open up well ahead, the management being alive to 
the best interests of those concerned in the enterprise.—[Ishpeming Iron Ore. 

Mr. John McDonald, of Iron River, started upon a trip westward from 
Nestoria, his intention being to look for iron ore formations. He claims the 
fire that has just swept much of that region exposes the rocks, this making 
the task of exploring easier to follow than heretofore. Samples of good ore 
have been received from this range. He looked it over ten years ago, found 
afloat ore, but none in place. He thinks the district a promising one for the 
existence of both hard and soft ores, specimens of both having been secured 
there.—[Ishpeming Iron Ore. 

The reduction of mine royalty by about 50 per cent. is one of the changes 
that must result if the owners of mineral lands expect mine operators to com- 
pete with the cheap labor and natural advantage of other fields. As now given 
they are too high, and in justice to the many concerned they should be lowered. 
Where there is a sliding scale rate the condition is not so bad, as where the 
royalty is fixed. When rates of royalty were made many years ago, ore was 
selling at double the price now secured, and royalties were figured accord- 
ingly. To equalize this decrease the price for the privilege of mining should 
be reduced in similar ratio. It is no more than fair, and land owners should 
assist the enterprise in the manner suggested.—[Ishpeming Iron Ore. 

A sale of 100,000 tons of the product of the Buffalo for immediate delivery 
has been effected. General Manager Cole reports that inquiry for ore at pres- 
ent is almost entirely confined to the non-Bessemer grade. At the Sunday 
Lake—Wakefield—his folks have an ore that carries about 62 in iron and with 
but little more than a trace of phosphorus, which they have been unable to 
sell, while sales of some portions of the product from all the non-Bessemer 
mines have been made.—[Menominee Iron Herald. 

A company made up of Negaunee men is developing a mine on the 40 east 
of the South Buffalo. A shaft has been sunk down 77 feet. The outlook at 
present is very promising, there being every indication that the Buffalo vein 
will be struck. A hoisting engine has just been put in position near the shaft, 
and work will be pushed hard for the next few months.—[Florence Mining 
News. 

There is 30,000 tons of ore in stock at the Volunteer and 70,000 tons at 
Cleveland. The new compressor has been received and will be in operation 
about the first of the coming month. The property is looking well, the amount 
of ore in sight steadily increasing.—[Florence Mining News. 

Preparations are being made to sink another (the seventh) level at the 
Saginaw. Owing to the scarcity of coal the past Winter they were prevented 
from sinking, their work being confined to the fifth level, where they were 
following a deposit of ore in the hanging, and from which about 4,000 tons 
have been obtained. They will sink to the seventh in the hope of finding 





something of value, and all trust they will prove successful.—[Florence Min- 
ing News. 





AMERICAN TINPLATE MANUFACTURERS. 





It was the privilege of the writer to attend the meeting of the tinp!ate 
manufacturers in Pittsburgh, on Wednesday, May 20, and a very business-like 
gathering it was. For the following points of the meeting we are indebted to 
the Metal Worker: 

The firms and companies represented by delegates and by proxies at the 
meeting included the following: The Britton Rolling Mill Co., Cleveland ; 
Anderson Tinplate Co., Anderson, Ind; Bellaire Nail Co., Bellaire, O.; Somer 
Bros. & Co., Brooklyn; Lewis Steel Sheet & Tinplate Co., Joliet, Ill; Falcon 
Iron & Nail Co., Niles, O.; McCullough Iron Co., Philadelphia; Arethusa Iron 
Works, New Castle, Pa; Fleming & Hamilton, Pittsburgh; United States 
Iron & Tinplate Co., Demmler, Pa.; Marshall Bros. & Co., Philadelphia.; Scott- 
dale Iron & Steel Co., Scottdale, Pa; Shoenberger & Co, Pittsburgh ; Reeves 
Iron Co., Canal Dover, O.; Joseph Carns & Son, Massillon, O ; Welsh-American 
Tinplate Co., Philadelphia; Piqua Rolling Mill Co. Piqua, O.; W. Dewees 
Wood & Co., Pittsburgh; P. H. Laufman & Co., Apollo, Pa; Standard Iron Co., 
Bridgeport, O.; Jennings Bros. & Co., Pittsburgh; Canonsburg Iron & Steel 
Co., Canonsburg, Pa; St. Louis Stamping Co., St Louis; Norton Bros., Chi- 
cago ; Kirkpatrick & Co., Pittsburgh ; Pittsburgh Electroplating Co., Apollo, Pa. 

The Committee on Organization, consisting of Messrs. Alfred Marshall, of 
Philadelphia; F. G. Neidringhaus, of St. Louis; D M. Somers, of Brooklyn, 
and W. C. Cronenmeyer, of Pittsburgh, presented a report embodying a con- 
stitution for the organization. This report was adopted substantially as pre- 
sented, the most radical change being in the official name of the organization, 
which by vote, after considerable discussion, was adopted in the following 
form : “ Tinned-Plate Manufacturers’ Association of the United States.” The 
constitution provides a board of managers, to consist of the four general offi- 
cers and three persons to be elected from the membership, making seven in 
all, to which is to be referred all general questions of policy and business. 
This board further is authorized to employ all necessary clerical help to carry 
out the plans of the organ’zation, to accumulate statistics of the industry and 
in all ways to conserve the interests of the members. Meetings are to be held 
from time to time as circumstances may seem to make expedient, but the reg- 
ular annual meeting is to occur the first Wednesday in June in each year, after 
the present year. Annual dues are fixed at $50 per member. The member- 
ship is rigidly restricted to those actively engaged in the industry, making 
tinned sheets or sheets ready for tinning, or bars ready to roll into sheets. 

The officers chosen for the current year, and to hold their offices until 
their successors are elected and qualified, are as follows: President, J. W 
Britton, Cleveland; Vice-President, John Z. Speer, Pittsburgh; Secretary, 
Warner Arms, Niles, O; Treasurer, Alfred Marshall, Philadelphia. The Board 
of Managers consists of the foregoing, together with P. H. Laufman of P. H. 
Laufman & Co., Pitttsburgh ; D. M. Somers, of Somers Bros. & Co., Brooklyn, 
and F. G. Neidringhaus, of St. Louis Stamping Co., St. Louis. The official 
headquarters of the association were declared to be at the business office of 
the President. 

At the session, Wednesday afternoon, A. O. Kittredge, editor of The Metal 
Worker, read a paper of practical ideas and suggestions on the “ Needs of 
the American Consumer,” being a plea for more rational nomenclature and 
system of grading tin plates than at present exists. At the close of this paper 
a vote of thanks was passed, and remarks in discussion of certain features of 
it were made by a number of the gentlemen present. Subsequently the paper 
was referred to the Board of Managers with the suggestion that a definite plan 
of action in the matter of tin plate gauge designations, nomenclature, etc., be 
formulated and submitted at the next meeting for discussion and approval. 

At the evening session Mr. Cronemeyer and Mr. Laufman, who entertain 
original ideas on the points raised, were also requested to formulate their 
plans and to file their reports with the Board of Managers, to the end that the 
simplest and best system for marking and naming American tinplate may be 
developed. The only matter of importance that came up at the evening ses- 
sion was fixing the date and place of the next meeting, which is Hotel Ander- 
son, Pittsburgh, on Wednesday, June 17. The time was occupied by a com- 
parison of notes by the manufacturers present. On request of the chairman, 
Mr. Kittredge, in a few remarks, gave a bird’s-eye view of the new tin plate in- 
dustry as he had found it in the course of along trip from which he has 
recently returned, and in which he visited nearly all the tin plate works. An 
adjournment was taken at about ten o’clock. 





Machine for Making Steel Balls 

In connection with the introduction of ball bearings for machine tools an 
ingenious machine for rolling steel balls has been invented by Charles 
Fairbairn, of Manchester, England. This machine is provided with two 
horizontal disks, each having on one of its faces a spiral groove starting 
from near the rim of its disk, and ending near its center, with a 
feeding rim round the edges, the shape of the groove being half round 
in section. These disks are placed one abave the other, with their faces 
in contact, and in this position are rotated in opposite directions. Ia 
the center of the lower disk there is a hole through, and the spiral groove 
ends in this hole. Ifa heated bar of steel is presented with its end to the 
disks so that it enters between them, the feeding rims in the disks grasp the 
rod and draw it forward until the outer ends of the spirals meet at the end of 
the bar at each revolution, and acting like shears, cut off a short length of the 
bar sufficient to make a ball. By the rotation of the disks the steel is rolled 
around in all possible directions, and at the same time compressed in the 
grooves, which ultimately give a perfectly globular shape to the steel and 
deliver it to a hole, through which the perfected ball drops from the machine. 
—{London Engineer. 
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ROTARY CONVEYOR FOR HOT ORES FROM ROASTER. (See opposite j age) 
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ROTARY CONVEYOR FOR HOT ORES FROM ROASTER. 





The accompanying illustration is from a photograph and drawing of an 
ore conveyor recently desigued for the Croton mageetic iron mine, Brewster, 
N. Y, and manufactured by the Jeffrey Manufacturing Co., Columbus, O., with 
details from drawings. 

There are several peculiarities of construction in this conveyor that are 
of interest and novel in their features, and are intended as an improvement 
upon machines of this class, especially so in the arrangement of driving gear. 
The machine consists of a series of buckets arranged in the form of a polygon 
and so constructed as to run on a circular track, the frame of the machine and 
the track being concentrate with and surrounding the roaster tower. The 
buckets are so arranged as to be dumped at any desired point when the 
machine in rotating should bring each to a desired position. In operation, 
the roasted ore is raked from a kiln with openings for that purpose, and is 
loaded on to the conveyor in the buckets as they are passing around the 
tower, the machine traveling on with its load until the loaded bucket is 
brought to the delivery point, when it deposits its load by means of a simple, 
automatic trip. The side of the bucket, which is a quarter circle in section, is 
raised so that the ore falls out by gravity. Each bucket is calculated to con- 
tain, when fully loaded, approximately 250 pounds each of ore, making the 
capacity very liberal for the handling of any amount of ore that would prob- 
ably pass through any roaster. All of the parts of the frame and the arrauge- 
ment of position of the drive gear are so placed that the heat from the ore, 
which is sometimes as high as 500°, will have very little, if any effect from 
expansion and contraction upon any of the working parts. All of the working 
parts are so protected that no ore can possibly come in contact or clog them 
in any way. By an arrangement of adjusting screws for tightening the drive 
chain and pulley chain (shown in detail of drawing) is such that the motion of 
the machine must be in a circular concentric with that of the tower. In the 
construction of this machine, the circular track upon which it traverses, was 
arranged with a guide flange, with small friction wheels calculated to impinge 
upon the outer surface thereof and guide the machine in its circular move- 
ment. This guide flange on the circular track has been found in practice 
during the operation of the machine on trial, not to be necessary, as the 
manipulation of the adjusting screws held the machine so closely in its con- 
centric track that there was not the variation of a half-inch in the movement 
of the machine around a circle of 22 feet in diameter. 

We present in detail a plan and elevation of the stationary track frame of 
the conveyor, showing the driving arrangement of the moveable frame. It will 
be noted that the chain runs in the form of an eight-sided polygon. We also 
show in detail one section of the moving frame, showing the position of the 
wheels that traverse the track, also an end elevation of the bucket and trip 
arrangement. The trip wheel on the end of the perpendicular rod, shown in 
drawing, rolls up an incline at the desired point of dumping. The incline 
now shown in sketches. This action raises the outer side of bucket, leaving 
an opening between the slope of the delivery chute and the bucket through 
which the ore falls into the angular chute projecting from the side of the 
frame. It will be noticed that the bottom of the chutes projecting from the 
frame are so arranged in relation to the traversing mechanism, that they form 
asection of cone, all their lines running to an apex from the center of the 
circle, thus forming a brace sustaining the inner frame ofits position. The 
radial shafts carry one truck wheel each near the outer circle of the frame. 
These shafts are arranged in boxes and the frame is supported upon them by 
springs, asshown. This enables the shafts to line themselves automatically, 
each shaft with its opposite shaft on the other side of the polygon, thus com~ 
pensating for any inequalities in the circular track, also preventing any jar or 
strain upon the frame, rough places or inequalities of load. 

Referring to the photographic view in perspective, it will be noted that 
the eight vertical shafts contained in the drive gear have upon each one two 
sprocket wheels. The upper wheels of these pairs are surrounded by a chain 
to which are connected pulling rods with adjustable turn buckles, one end of 
said rods being fastened to the chain and the other to the moveable frame 
underneath the delivery chutes. The drive chain proper, encircles the lower 
system of sprockets and is brought out between two of them over idlers to 
another vertical shaft upon which is placed a bevel wheel mashing into a bevel 
pinion on the horizontal shaft. The outer end of the horizontal shaft is pro- 
vided with a pulley to which power is attached. Iq operation, the motion 
imparted on the pinion shaft is transmitted to the vertical shaft from the bevel 
wheel and by the chain encircling the eight driving wheels gives motion to 
the eight vertical shafts, and in turn transmits their movement to the pulling 
rods, moving the whole apparatus simultaneously. The pulling rods extend 
from the pulling chain, take power from the motor chain and are so arranged 
as to compensate for the inequalities of pull between the shorter diameter of 
the octagon and the longer diameter at the points over the wheels. It is 
found that the motion is perfectly true and smooth at all points of the circle, 
the whole machine really being a large sprocket wheel of 22 feet in diameter, 
without any central shaft. 

This form of conveyor adapted to the special purpose of encircling ore 
roasters, is but one of the many machines of this class manufactured by the 
Jeffrey Manufacturing Co., and this drive, adapted as it is to this machine, is a 
feature in the drive of their horizonal conveyors calculated for large capacity 
and intended to run in a horizontal plane, transporting their load around 
curves in order to distribute such material as they may convey over a large 
area of surface as is instanced in distributing coal over a large storage yard 
from one receiving point along a straight line of bins, perhaps across a drive- 
way or street, making a wide distribution over a large storage space of a large 
quantity of material with but one handling and at little expense, such convey- 
ors being constructed of a capacity of three or four hundred tons per hour, at 
a very low speed, not to exceed 75 feet a minute, the delivery of the material 
being very gentle and devoid of any dash or throw. This system of conveyors 


_ 





doing away with the former method of delivering the material from one con- 
veyor along a line into others running at right angles, and from thence into 
storage spaces, relieving the material from the breakers consequent from two 
or more deliveries, and accomplishing the results with one occasion for 
breakage. 

Any information in reference to these machines or others of the class, will 
be cheerfully furnished on application to the Jeffrey Manufacturing Co, 
Columbus, O. 





IRON PRODUCTION IN NOVA SCOTIA. 





It is so far satisfactory to know that efforts are being made to place the 
iron-producing industry in better proportion to the consumptive requirements 
ofthe country. In our last issue were particulars of an additional furnace, 75 
feet high and 19 feet bosh, just lighted by the Londonderry Iron & Steel Co. 
And to-day we learn that a large proportion of the bonds of the New Glasgow 
Iron, Coal & Railway Co. having been taken up—{400,000 ont of the total issue 
of $500,000, we are told—the directors have entered into contract for furnace 
plant. Our informant says that the directors are sanguine of being able to 
produce pig iron before Christmas. And they speak of beginning the erection 
of a second as soon as the first is finished and in operation. It would seem, 
however, the part of wisdom for them, before equipping a second furnace, to 
give some attention to the completion of their railway, by which the deposits 
of ore and of limestone on the company’s property are to be reached. The 
amount of capital the directors have at command will hardly permit them to 
launch out on so large a scale as that foreshadowed, and it might be better to 
proceed cautiously. 

There is in active operation at New Glasgow also, a forging establishment, 
producing railway axles, shafting, etc. It also uses the Siemens-Martin pro- 
cess in the production of plough steel, tool steel, etc. These works, which 
are being carried on by the Nova Scotia Steel & Forge Co., Limited, are said 
to have shipped to Montreal and points West, during the past year, about 
13,000 tons of finished steel. We learn from a gentleman just returned from 
Pictou county, that these works employ about 450 men, consume from 30,000 
to 36,000 tons of coal, and pay out in wages from $150,000 to $160,000 per 
annum. It is well to know that they have capacity to turn out steamboat 
shafts from 16 to 18 inches in diameter and 22 feet long, as well as cranks and 
other heavy forgings in proportion. Fora French steamer of somewhere 
between 4,000 and 5,000 tons register, which was towed into Halifax harbor 
disabled a couple of weeks ago, a new stern frame and rudder is required, 
implying very heavy forgings 40 or 50 feet in length. These are being sup- 
plied at this establishment, and the repairs to this big ship will occupy some 
six or eight weeks.—[Toronto Monetary Times. 





A Leading Cincinnati Industry. 

The business for many years carried on under the name of Samuel C. 
Tatum & Co., Water, John and Front streets, Cincinnati, O, was on March 7th, 
under articles of incorporation, authorized by the laws of Ohio, changed to 
aud will, from the time here noted, be known as The Samuel C. Tatum Co. 
The business will be carried on under the same management with the follow- 
ing officers: S. E. Hillis, President; W. S. Mendenhall, Vice-President ; W. O. 
Burgess, Secretary. 

What has been for many years known iu Cincinnati, and in a large terri- 
tory in many adjoining States as Samuel C. Tatum & Co., is one of the old 
firms still continuing in business. The new company, like the old, are quite 
extensively engaged in the manufacture of several very nice and useful spe- 
cialties, some of which have been noticed in illustrated articles in several 
issues of Zhe Jron Trade Review, and in particular in the special issue of this 
paper of December 18, 1890. The article illustrated in the issue referred to is 
known as Tatum’s catalogue file, and is very useful in all offices of mercantile 
and manufacturing houses for filing all such papers as relate to prices and dis- 
counts and other papers which parties may have occasion to look over from 
day today. Where it has been known and used this catalogue file has given, 
and still continues to give, very great satisfaction, and the demand for same is 
increasing as it becomes better known. This company, aside from their 
line of specialties, are doing a very large business in making many kinds of 
castings, and are prepared at all times to fill orders for any needing anything 
in that line. While in all sections of the country some are complaining of 
business being dull, this company have been in the passing months very busy, 
having all they can do, and this condition of affairs still continues. 





A Safe Investment 

There is nothing in the history of this country more remarkable than the 
process of development that is now going on in some of the Southern States; 
including Georgia, Alabama, Tennessee and Texas. Millions upon millions 
of dollars are being invested in Southern enterprises by Northern capitalists, 
and the returns are so enormous as to be almost incredible; but the facts and 
figures in regard to them are so well established as to be beyond dispute. 
Take, for instance, the Elyton Land Co., of Birmingham, Ala., which has been 
paying out dividends at the rate of $1,000,000 per annum on an original invest- 
ment of only $100,000. Conservative financiers, who have looked over the 
ground, have said that still more remarkable results will be arrived at by the 
undertaking of the Georgia-Alabama Investment & Development Co. at Tal- 
lapoosa, Ga. Its affairs are not in the hands of boomers who have done so 
much to injure the South, but in the hands of some of the foremost financiers 
and business men of the country. There is no doubt but this is one of the 
best and saftest money-making undertakings now offered to the investor. 
Readers of this paper who have money to invest are strongly advised to secure 
some of the stock of this company without delay. It is absolutely as safe as 
United States government bonds, and will pay as much inierest at once. 
Room 720 Insurance Exchange Building, Chicago, II. 
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PRODUCTION OF MANGANESE ORES IN THE UNITED STATES.* 





BY JOSEPH D. WEEKS. 

The ores of manganese may be divided into three general classes: (1) 
manganese ores ; (2) manganiferous ores, and (3) argentiferous manganese ores. 
The dividing line between the first two grades is taken at 70 per cent. binoxide 
of manganese, equal to 44.252 per cent. metallic manganese, this being the 
standard of shipments to English chemical works. All ores containing at least 
this amount are classed as manganese ores ; those containing a less percentage 
of manganese, containing also more or less iron, are classed as manganiferous 
iron ore. In the third class are included the argentiferous manganese ores of 
Colorado, which are utilized chiefly for the silver they contain. They have an 
added value, however, by reason of the fluxing qualities imparted to them by 
the presence of manganese and iron. 

By far the larger proportion of manganese produced in the United States 
is mined in three localities: Crimora, Va., Cartersville, Ga. and Batesville, 
Ark. Of the 23,927 tons of manganese produced in the census year (the long 
ton of 2,240 pounds is used in this report), 20,325 tons were from these three 
districts. Manganese is found, however, in many placesin the United States. 
For example, all along the western slope of the eastern ridge of the Appala- 
chian range from Maine to Georgia more or less manganese has been mined. 
There is also considerable manganese found associated with the hematite ores 
of the Lake Superior region, and in Arkansas southwest from Batesville. With 
few exceptions, however, the deposits are small, and the indications are not 
such as to justify the expenditure of large amounts of money in mining and 
washing plants, which are usually necessary in the economical production of 
manganese. From one locality in Vermont, however, considerable man- 
ganese has been produced, and there are mines in Virginia along the Shenan- 
doah valley and its southern extension, as well as on the upper James, at which 
considerable manganese was produced in 1890, and which it is believed, will 
add largely to its production in this country in the near future. A similar 
statement can be made of mines in Georgia. 

The following table shows the general status of the industry in 1889: 
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Produc: x ; 
: Total Value | Capital. 

States. saanttien waleen per ton. | 2mployes.| Wages. PB) 
Arkansas ......-scccccseseeeseees | 2,528 $23,173 $917 | 96 $33,191 $1,200,000 
California 53 gol 1700 | 10 1,149 2,400 
Georgia......... 5,208 50,143 963 | 117 19,486 175,125 
Nevada ........ soea 15 83 See | 2 53 €oo 
North Carolina 17 170 10 0O 2 6c 250 
South Carolina............... 124 744 6 00 6 400 5,000 
Tennessee..... 30 120 4 00 3 70 100 

WETMORE oecccscstssccccccesvcsccee 1,336 7,348 55° | 25 3,510 (a) 
WEP ITEIE EI <ccocnsee cescoovenceceseses 14,6016 156,257 10 69 171 65,939 711,000 
SEES. cnnnsdineshbbruseuns ceaned 23,927 $238,939 $9 99 =O 432 $123,858 $2,091,475 





(a) Included in Virginia. 
(4) This item includes estimated value of mineral right as well as capital actually invested. 

In the preceding table is included a very small amount of ore, which, 
under strict classification, would be regarded as manganiferous iron ores, but as 
the metallic manganese in but few cases falls below 40 percent. they are all 
reported manganese ores. Less than 1,000 tons of ore fall below 44 252 per 
cent. of metallic manganese, and the average of the whole 23,927 tons is above 
this percentage. 

Certain explanations of these statistics are necessary to prevent wrong 
deductions or conclusions. In but four instances at the most is manganese 
ore mining prosecuted in the United States with anything like regularity, and 
in but two of the four was mining continuous. At the works producing the 
largest amount of manganese in Georgia the mines were operated but 190 
days in the year, while at the Vermont mine during a large proportion of the 
year but little work was done. At one mine in Virginia and one in Arkansas 
the mining of manganese is fairly continuous. At most of the other works 
the production reported has been from very irregular workings, and chiefly 
for the purpose of testing the character of the deposit. This it true of al] the 
production of Tennessee, North Carolina, South Carolins and Nevada, while 
the California production is from an old mine, worked occasionally to meet a 
small demand for manganese for the purpose of making chlorine gas in work- 
ing sulphuret ores. 

From the preceding table it will be seen that 61 per cent. of the manganese 
produced in the United States was from the mines of Virginia. Of this pro- 
duction 12,974 tons were from the well-known Crimora mine and the opening 
adjoining it, known as the Old Dominion mine. More manganese has been 
taken from these two mines, which are practically the same deposit, than from 
all the rest of the United States, and it is probably fair to say that this deposit 
has produced more than any other mine in the world. The grade of the ore 
is somewhat above the limit dividing manganese and manganiferous iron ore, 
the average shipments for 1889 showing 46 per cent. metallic manganese. 

Georgia stands second in point of production. Of the 5,208 tons produced 
in this state in 1889, over 4,000 tons were from the mines of one company. 

Arkansas stands third in point of production, and here again by far tre 
larger proportion of the ore produced was from one mine. The fourth State 
in point of production of manganese was Vermont, 1,336 tons being produced 
from one mine. 

A large proportion of the hematite ores of the United States carry more 
or less manganese. While in most cases the amount of mauganese in these 
ores does not increase their value over what the same ores would be worth as 
iron ores were the manganese absent, they, however, make the ore more 
desirable for certain purposes. No attempt has been made to collect the statis- 
tics of these manganese-bearing iron ores except in cases where the manga- 
nese in them has added somewhat to their value. 

A product of 31,343 tons of ore, containing on an average nine per cent. of 
manganese, is reported from Michigan, and a further product of 50,018 tous of 





Abstract of Census bulletin No. 68. 





ore, containing 6.74 per cent. of manganese, is reported for the same State, 
making a total of 81,359 tons of iron ore produced in Michigan, containing 
sufficient manganese to make it desirable to be mined. The value of this ore 
is reported at $4 54 a ton. 

Returns of the production of 17,550 tons of manganese-bearing silver ores 
have been received, all from Colorado. The manganese in these ores makes 
them desirable as fluxes. Nearly all the argentiferous iron ores mined from 
the upper workings of the Leadville deposits carry manganese in varying 
quantities from five percent. up to 25 per cent. and occasionally 30 per cent. to 
35 per cent. with five to 20 ounces of silver, o to four per cent. of lead, seven 
per cent. to 18 per cent. in silica, and 30 per cent. to 50 per cent. of iron. It 
has been estimated that from 300 to 500 tons of this ore are produced per day. 
On the basis of the lowest figures—that is, 300 tons a day, for 300 days in the 
year—the production of argentiferous manganese ore in the Leadville district 
would be 93,000 tons, but, as stated above, the total detailed reports received 
of this production are for only 17 550 tons. 

These ores are sold to the smelters for fluxing the silicious silver ores, 
and are usually paid for according to the silver contents—that is, so much per 
ounce of silver—without reference to the manganese contained therein. In 
some cases the value of this ore has been placed at $3.50 a ton for its contents 
of iron and manganese. 

The production of manganese from 1880 to 1889, has been as follows : 


PRODUCTION OF MANGANESE ORES IN THE UNITED STATES SINCE 1880, 


States 1880. 1881. 1882, 1883. 1884. 1885. 1885. 1887. 1888. 1889. 
Virginia......... 3,661 3,295 2,982 5,355 8,980 18,745 20,567 19,835 17,646 14,616 
Arkansas. ..... ...... 100 175 400 800 1,483 3,316 5,651 4,312 2,523 
Georgia .. ...... 1,800 1,200 SOO... snensde .:Acedentns 2,580 6,041 9,024 5,568 5,208 
Other States .. 300 300 375 400 400 45° 269 14 1 672 1,575 




















Total........ 5,761 4,895 4,532 6,155 10,180 23,258 30,103 34,524 29,198 23 927 
This table shows the production of what may be strictly regarded as man- 
ganese ores in the classification above given. It has been impossible in some 
cases to separate the manganese and maganiferous ores which are the product 
of a given mine, but where the total production of State or mine averages 
more than 44.252 per cent. of metallic manganese its production is regarded as 
manganese ores. 





Extent of the Tinplate Surplus. 

The latest circular issued to the trade by Charles S. Trench & Co., tinplate 
importers, No. 54 Cliff St, N. Y., cautions buyers not to be misled into believ- 
ing that the surplus of tinplate imported before July 1, will be enormous. 
They present figures to show that the stocks here on January 1, 1891, were 
small, The importations during 1889 were 5 650,000 boxes. The following 
figures are also given: 





1889. 1890. 1891. 
Shipments January 1 to le 3, Boxes....::. 2,050,c0o 19350,000 2,475,000 
Add May shipments, boxes,. eseeeee 616,060 508 000 *700,000 
Total to May 31, DOXES.................seceee 2,666 000 1,858,000 3,175,0¢0 


“Estimated. 

The shipments to the end of May this year, therefore, will be but 1 217,000 
boxes more than last year, and on 509,000 boxes more than in the same 
months in the year before. Messrs. Trench & Co. feel, therefore, more posi- 
tive than ever that at the utmost the stock of tinplates in America on July 1, 
will not exceed two anda half months’ average consumption. The point 
sought to be made is that buyers must not expect too great a fall in prices in 
consequence of surplus stocks. 

The extra cost for duty on importations after that date is estimated at 
$1 30 per box for IC 14x20; $1 64 for IX 14x20; $260 for IC 20x28; $3 28 for IX 
20x28, and other sizes in proportion. 

The lowest prices on record (in England) plus the McKinley duty must 
be the basis that will be reached sooner or later, say Messrs. Trench & Co. 
After July, said a circular from the same house, dated April 18, “the makers 
in getting rid of their surplus will undoubtedly have to accept what will 
appear as very low prices compared with prices ruling a month ago. It will be 
no great hardship, however, as they have large margins of profits to cut prices 
on.” —[Hardware. 





A Greater than Eiffel. 

Some fresh details have reached us respecting the proposed new London 
Tower, which is to excel, in some respects, the famous Eiffel structure, and 
with which the name of Sir Edward Watkin is closely identified. The share 
capital of the company which has been formed to carry out the project is, we 
learn, to be divided into two categories—the estates capital and the tower 
capital. The former, amounting to about £70,0c0, chiefly subscribed by share- 
holders in the Metropolitan Railway, is to be devoted mainly to the purchase 
and laying out of 121 acres of land and the putting in of the foundations of the 
tower. The latter, probably £300,000, will be for the construction of the tower 
itself, which is to be built of steel. Sir Benjamin Baker, the company’s engi- 
neer, estimates that the foundations will cost about 45,000, or one-fourth of 
the cost in the case of the Eiffel Tower, where, however, very bad ground had 
to be dealt with.—{Glasgow Engineer. 





The Philadelphia (Natural Gas) Company. 

The annual report of the Philadelpsia Co., of Pittsburgh, for March 31, 
1891, shows that the company paid dividends to the amount of 6 per cent. 
upon the capital stock ; invested $128,257.16 la meters and regulators; laid 
68,385 feet of new 36-‘nch riveted steel mains ata cost of $714 290.59 during 
the past year. A considerable sum was also expended in taking up and relay- 
ing the smaller maias which were in use during the period of high-pressures 
and are now avaiable for extending the company’s distributing system. The 
debt of the company is about $1 551,000, but if it were to sel] such of its assets 
as could be made immediately available, it would leave only an indebtedness 
0’ $188 000. Tae company is considering the advisability of supplementing its 
natural gas supply by the maru acture of fuel gas. 
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ft TO BE ADVANCED ":;;;” 


A Safe Investment, 
EARNING 35° PER ANNUM 


Semi-Annual Dividends April and October. 


STOCK OF THE 
Ga.-Ala. Investment & Development Go. 


Capital Stock, $4,500,000. Shares, $10 each, par value, full paid and 
Subject to no Assessments. 








Gen. BENJ. F. BUTLER, of Massachusetts - - - President 
Hon. JAMES W. HYATT, Late Treasurer of U. S. - - Treasurer 
DIRECTORS. 


Gen. Bens. F. Butier, of Massachusetts. 
Hon. Logan H. Roors, of Arkansas. Gro. C. Scorreip, Pres. N. Y. 
Hon. A. U. Wyman, ex-Treas. of U. S., of Neb. Tuos. C. Sm1TH, Pres. 17th Ward Bank, Brooklyn. 
Hon. Jas. W. Hyatt, ex-Treas. of U.S.,lof Conn. | L. M.Sanrorp, Pres. Bank of New Castle, of Ky. 


ADVISORY BOARD. 


Hon. Joun B. Gorpon, ex-Governor of Georgia. | E. R.Trus, Cash. U.S. Treas. Washington, D.C. 
Hon. Rozert L. Tayor, ex-Governor of Tenn. | Henry KeuCHTWANGSE, member N. Y. Stock Ex. 
Hon. J. B. Foraker, ex-Governor of Ohio. P. K. Roors,Cash. Ist Nat. Bank,Little Rock,Ark 
Hon. Ricu. H. Brigut, of Washington, D. C. F. Ropertson,Pres. lst Nat. Bank, Kearney,Neb 
Hon. E. F. Mann, Supt. C. & M. R. R., of N. H. | Hon. D. C. Scoviiie, of New York City, N. Y. 


SUFFOLK TRUST CO., Transfer Agents, 
EXCHANCE BUILDINC, BOSTON, MASS. 


| C. W. Perkins, Cash. Mass. Nat’] Bank, Boston. 
v Con. Co., of N. Y. 





THE PROPERTY OF THE COMPANY CONSISTS OF 


FIRST. 8000 City Lots, or 2022 acres of land in the city of Tallapoosa, Haralson county, Georgia, 
the residue remaining unsold of 2500 acres, on the centre of which the city was originally built. Esti- 
mated value on organization of company Oct. 1, 1890, $1,084,765, but largely increased in amount and 
as since that time by additional purchases of city lands and improvements and develop- 
ment added. 

SECOND. 2458 acres of valuable mineral land, adjacent to the city of Tallapoosa, all located 
within a radius of six miles from the centre of the me Present value, $122,900. 

THIRD. The issued Capital Stock of the Georgia, Tennessee & IlJinois Railroad Company, char- 
tered for the purpose of building a railroad from Tallapoosa, Ga., to Stevenson, Ala., 120 miles, that 
will net the company nearly $2,000,000 of the capital stock of railroad paying 7 per cent. dividends. 

FOURTH. The Tallapoosa Furnace, on the line of the Georgia-Pacific Railroad, in the city of 
Tallapoosa, Ga.—the said furnace be ng of 50 tons capacity, manufacturing the highest grade of cold 
and hot blast charcoal car-wheel iron. Present value, $250,000. ; 

FIF The Piedmont Glass Works, situated on the line of the Georgia-Pacific Railroad, in the 
city of Tallapoosa, Ga., said plant being 12-pot furnace capacity, and manufacturing flint-glass flasks 
and proveripyiee ware. Present value, $100,000. J i s ; E 

IXTH. The Tallapoosa Reclining Chair Factory on the line of the Georgia-Pacific Railroad, in 
the city of Tallapoosa, Ga., manufacturing hammock, reclining and other chairs. Present value, 
yw 


SEVENTH. Sundry interest bearing bonds, notes, mortgages, loans, stocks, &c., acquired since 
the organization of company in securing the location on its property of new manufacturing indus- 
tries and from sales of its city Jots and cash in bank, received from the sale of treasury stock for im- 
provements not yet invested. p ? 

There is already located on the property of the company, in the city of Tallapoosa, from 2800 to 
3000 inhabitants, three-quarters of whom are Northern people, who have settled there within the last 
three years, about 700 houses, 40 business houses and blocks, public parks, free public schools, 
churches, hotels, water works, electric lights, $75,000 hotel, now building, to be open in October. 
Street railway and 12 new manufacturing industries, under contract and building that willemploy 
fully 1000 additional operatives, requiring 500 new dwelling houses, and increase the present popula- 
tion of the city from 3500 to 5000. 


THE INCOME OF THE COMPANY. 


Will be derived principally from six sources: | , : ’ 
FIRST. Earnings of its manufacturing establishments, now in operation and to be built (now 
$76,235 04 yearly). ; ' i i 
SECOND. Rentals of its farming lands and sales of timber in 


“ 


stumpage”’ (estimated $3000 
yearly). a ee ee , ; ; 
THIRD. Sales of its city lots in Tallapoosa, Ga., for improvement and investment (estimated 
$250,000 yearly). ; f X i q ‘ 
FOURTH. Working of its mines and quarries, by themselves or on “ royalties ’’ ‘estimated $10,000 
yearly). ‘ 
FIFTH. Profits on mineral, timber and town site options and purchases on line of Georgia, Ten- 
nessee & Illinois R. R. (estimated $50,000 yearly). ii : 
IXT Earnings of stock of Georgia, Tennessee & Illinois R. R. (estimated $186,408 yearly). 
Total estimated yearly income of company after construction of railroad, $626,633.04. 


Total estimated yearly income of company prior to construction of railroad, $339,235.04. 


“ywe stock 10.00 PER SHARE, 


TO BE ADVANCED JULY | TO $3.60 PER SHARE. 


And further advanced Aug. ito $3.70, Sept. !to $3.80, Oct. | to$3.90, 

and October dividend, seml-annual, probably 20c. per share), Nov. 
{| to $4.00, Dec. ito $4.10, and Jan.!{ to $4.20 per share, when it Is 
intended to advance the price to par should any stock remain un- 
sold. 


Right Reserved to withdraw stock from sale without 
notice after July 1, or when 50,000 shares are sold. 


The Directors of the @EORGIA-ALABAMA INVESTMENT AND DEVELOPMENT 
COMPANY have decided to offer to the public antil Wednesday, July 1, a limited amount of the 
full paid capital stock of the company at $3.50 per share ‘par value $10.00). 

his stock is fall paid, and subject to no future assessments under any circumstances. 

One million dollars of the $4,500,000 capital stock has been placed in the treasury of the company 
for the development of its properties, and the enhancement and protection of the interests of the 
stockholders. 

At 12 o'clock midnight, July 1, 1901, the price of the stock of the company will be advanced to 
$3.60 per share, and further advanced on the first day of each month following, the sum of not less 
10 cents per share until Jan. 1, 1892. E 

A stated advance monthly in the price of the stock has been decided on by the company for the 
reason that the recent location on its property of several extensive manufacturing establishments 
employing over 1000 skilled operatives, makes such a policy fully warranted on account of the in- 
creased values added to its assets. 





The company reserves the right to advance the price of the stock more than 10c, 
per share per mooth or withdraw it entirely f-om sale at any time after July 1, 
the sales of stock and added developments sha!l render such action necessary for 
the protection of the interests of the stockholders, 


Under the plan of the organization of the Company all receipts from the sale of the Treasury 
Stock of the Company are expended at once for improving and developing the property of the Com- 
pany, increasing its assets to the extent of the amount received. : : 

The entire properties of the company being paid for in full, all the receipts from the sale of city 
lots go at once to the dividend fund of the company, in addition to the earnings of its manufacturing 
establishments in operation and its income from other sources. — J ; 

The stock of the company will not only earn gratifying dividends for the investor, but will 
increase rapidly in the market value, with the development of the company’s property. } 

The stock will shortly be listed on the New York, Chicago, Philadelphia and Boston consolidated 


stock exchanges. E ? : rs ; 
Orders for stocks will be filed as received, in any amount from one share upward, as it is desired 
to have as many small holders in all sections of the country as possible, who will, by their interest 


in the company, influence emigration to Tallapoosa, and advance the interests of the company. 


Stock Sold on 2 per cent. commission, or pur- 
chased at price paid and 17 1-2 per cent. 
per annum profit. 


_ For the accommodation of the stockholders of the Company, who desire to realize on their stock 
prior to its being listed on the Exchanges, and have not a ready market for it in their own locality, 
the Company have completed arrangements with asyndicate of the largest English and American 
stockholders to handle for a nominal commission, and buy and resell to other investors, all stock pur- 
chased of the Con pany. This syndicate will handle the stock at the Company’s selling price, for a 
commission of 2 per cent., remitting to the stockholder the full amount received for same, less the 
commission of 2 per cent. for transacting the business, or will, if the stockholder prefers, cash the 
stock at any time after the first day of the nonth following the next advance succeeding the purchase 
at the price paid by the stockholder for the stock, and five cents per share (174 per cent. per annum) 
additional added for each and every month thereafter until January Ist, 1892, 

Stockholders wishing to sell stock purchased, can send it to the Treasurer of the Syndicate, the 
Suffolk Trust Company, Bankers, Transfer Agents, or to the Company direct at Boston, Mass., 
to be sold at the Company’s selling price, less 2 per cent. commission; or if immediate cash is prefer- 
red, they will receive a check for the stock at the price paid the Company for it, and an advance 
of 5 cents per share added for each month it is held by them as above, without delay, on presenting 
their certificates of stock by mail or in person, indorsed in blank on the back of the certificate; and 
in view of the fact that the advance paid by the Syndicate to the person selling, when immediate 
cash is required is but one-half the actual advance of the stock thus affording a handsome profit for 
them to hold and resell at advanced prices, the Company guarantee in selling all stock that a check 
as above shall in all cases be returned to parties desiring to sell without delay. 


4 ADVANTAGES ON THE STOCK AS AN INVESTMENT. 


PRINCIPAL absolutely secure under all circumstances, the property being paid for in full. 

DIVIDENDS, to include earnings and all receipts from sale of city lots, paid regularly, Apr. and Oct. 
PROBABILITY of a large increase in each semi-annual dividends by increased earnings and sales. 
CERTAINTY of a rapid increase monthly in the intrinsic value and selling price of the stock itself. 


Until Wednesday, July I, 1891. 


Checks for th i- 
$ 7 willpurchase 2sharesor §$20par value of stock- dend, which inciel ~ te 


14 will purchase 4sharesor 40 par value ofstock. | ings of the Manufacturing 
35 will purchase 10sharesor 100 par value of stock. ine Gonna ask tees wf 
70 willpurchase 2osharesor 200 par valueofstock. | from the sale of City lots, 
105 willpurchase 30sharesor 300 par value of stock. | for the first six months of 
210 will purchase 6osharesor 600 par value of stock ba prey yd eg be og 
350 will purchase 100 shares or 1000 par value of stock. | dividend wiil be mailed to 
525 will purchase 150 shares or 1500 par value of stock. | stockholders by the Suffolk 


1050 will purchase 300 shares or 3000 par value of stock. | 57"*t i Transfer Agents, 


Noorders willbe received at the present price of $3.50 per share 
after 12 o’clock midnight July {, and all orders for stock should be 
mailed as soon as possibie, and in no event later than several days 
prior to that date to insure delivery at present price of $3.50 per 
share. 





Address all orders for stock and make checks, drafts or money orders payable to 


Hon. JAMES W. HYATTI, Treasurer Georgia-Alabama investment & Development Co. 
720 INSURANCE EXCHANGE BUILDING, CHICAGO, ILL. 


Southern Offices, Tallapoosa, Haralson County,Ga. New York Offices, 11 Wall St., Rooms 31 
and 32, Boston Offices, 244 Washington st., Rooms 8, 9and 10. Philadelphia Office, 
Room $44 Drexel Building. Chicago U ffice, Room 720 Insurance Exchange Building. Balti- 
more Office, Room 4, Bank of Baltimore Building. Foreign Offices, No. 2 Tokenhouse 
Buildings, London, Eng. 


Bas 80-page Illustrated Prospectus of Tallapoosa, Stock Prospectus of 
Company, and Plat of City, with Price List of Building Lots, Mineral Maps of 
the Section, Engineers’ Reports, &c., mailed free from any of the above-named 
offices of the company. 


Manufacturng Industries Now Building or under Contract to Locate 
at Tallapoosa, Ca., Secured by the Company Since the Return 
of the Excursion to Tallapoosa, March |, 1891. 


C. B. HITCHCOCK MFG. CO., from Cortland, N, Y., 2000 Lineal Feet of Factory Buildings, one of 
the largest Wagon manufacturing establishments in the world, to employ 400 to 600 hands. 

HAYES’ CHAIR COMPANY, from Cortland, N. Y., 800 Lineal Feet of Factory Buildings, manu- 
facturers of Fancy Rockers, Plush Chairs, &c., one of the largest in the U.S., to employ 126 
to 200 hands. 

WM, HOWE VENTILATING STOVE CO., from Cortland, N. Y., 1100 Lineal Feet of Factory Build- 
ings, manarpeterers of the renowned Howe Patent Ventilating Stove and Ranges, to employ 

ANCHOR WOOLLEN MILLS, from Marysville, Tenn., 200 Lineal Feet of Factory Buildings, 2 stories, 
manufacturers of all kinds of Woolen Cloths, Blankets, &c., to employ 75 to 160 hands. 

BROWN BROS. & CO., from Atlanta, Ga., 75 Lineal Feet of Factory Buildings, 3 stories, manufact- 
urers of Ready-Made Clothing, Jeans and Overalls, Underclothing, &c., to employ 60 to 100 
ands. 

TALLAPOOSA STREET RAILWAY CO.; Capital, $25,000, now building, two miles of the line to be in 
operation by September 1. 

TALLApeeeA i086 MANUFACTURING COMPANY. LEight-Ton Artificial Ice Plant, to be in opera- 
tion July 1. 

IRON BRIDGE WORKS, 500 Lineal Feet of Factory Buildings, to employ 60 to 100 hands, manu- 
ufacturers of Iron Railroad and Highway Bridges. 

CITY BOTTLING WORKS, from Wilkesbarre, Pa., to bottle the Lithia and Chalybeate Waters, in 
Lithia Springs Park, and introduce them throughout the United States. 

BOOT AND SHOE FACTORY, Messrs. Horne & Boise, 3-story factory, manufacturers of all styles of 
boots and shoes, to employ 75 to 160 hands. ‘ 

FOUNDRY AND MACHINE WORKS, from Stanton, Mich., 100 Lineal Feet of Factory Buildings, 
manufacturers of Machinery, Engines, and Castings, to employ 20 to 40 hands. 

TALLAPOOSA SCHOOL FURNITURE CO., 100 Lineal Feet of Factory Buildings, manufacturers of 
School and Church Furniture and Fine Cabinet Work, to employ 26 to 60 hands. 

TALLAPOOSA LUMBER MFG. & R. R. CO., $250,000 Capital, 1100 Lineal Feet of Buildings. To 
erect Mills at Tallapoosa, and build a Logging Road into the timber south of the city to su ply 


them with logs. Survey now being made, and under contract to commence road before Ju 
to employ 160 to 300 hands. f 


The above Manufacturing Industries will represent a combined frontage 
of over 5400 LINEAL FEET, OR OVER A MILE OF FACTORY BUILDINGS, 
employ when completed from 1,000 to 2,000 operatives, according to the busi- 
ness done, and require 500 new dwelling houses erected at once. 
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A GROWING CINCINNATI ENTERPRISE. 





Some time ago Crawly & Johnston removed their office from 121 E Pearl 
street, to 125 same street, Cincinnati, O. This firm are general machinists and 
steam fitters in gas and steam engines and in fitting up machinery for steam- 
boats, and all kinds of millwright and blacksmith work, and dealers in engine 
supplies. Aside from this general line they are dealers in some spccialties, 
one of which is their Dismond Safety steam engine, which is simple in con- 
struction, and none but the best qualities of material are used in its various 
parts. The slides, journal boxes, and lower cylinder head are cast with the 
bed; these castings are examined with great care to see that they are free 
from imperfections. In building the engine all the other parts are examined 
with like care to be sure that each part is all right in every particular, so that 
when the engine goes out it will be as perfect as is possible to be made by 
any one in the business. This engine is strong and durable in every way, and 
takes but little room and easily handled, and are thoronghly tested under all 
conditions before being sent out and put up. This is a reliable engine, and so 
designed to regulate the steam in the most economical way and give the great- 
est power with the smallest amount of fuel. These engines are neatly painted, 
and fitted with very nicely polished oil cup, and are ready to send out when- 
ever wanted. Any one wishing a small, perfect working and economical 
engine at a low price, will be pleased with the Diamond Safety steam engine. 
Another specialty of this firm is their Diamond Safety upright tubular boiler, 
made of iron of a tensile strength of 50,000 Ibs. to the square inch, heads of fire- 
box and cones are 6),000 Ibs. aud of steel. The entire length of flues are cov- 
ered with water, an important item, and will be appreciated by all using the 
boiler. Another specialty is their plain vertical tubular boiler, made of like 
tensile strength of iron and steel. 

These two boilers are well made in every particular and so put together 
as to secure all possible strength and do good work and be economical in fuel, 
and can be obtained at a comparatively low price. This engine and these two 
boilers were inserted in detsil in an illustrated article in 7he Jron Trade Re- 
view. Another article of great utility of which this firm are making a spe- 
cialty is the John Gates patent hydraulic steering apparatus. This has been 
in use for some ten years on the Columbia, Saake and Willamette rivers and 
the Pacific Ocean and British Columbia waters. This apparatus works nois- 
lessly and very easily kept in repair at a very small expense. It is very dura- 
ble in every way, and will require less repairs, and more work can be done 
with it than any other steering apparatus now known and used or in the mar- 
ket. This firm have the exclusive right to make and sell this steering appa- 
ratus east of the Rocky Mountains. They have already put it on a number of 
boats, and the satisfactory results in the use of it have far exceeded the most 
sanguine hopes and expectations of those who have used it. 

This firm are agents for L. J. Wing & Co.’s disc fans for ventilating, cool- 
ing and drying purposes, and are well adapted for factories, churches, schools, 
theatres and all other purposes where needed, large numbers of which are 
being made and sold, and where used are giviog great satisfaction. Messrs. 
Crawly & Johnston have been engaged in business in Cincinnati five years; 
they are both young men and are practical and skilled machinists in their busi- 
ness, They have sold large numbers of their engines and boilers and are still 
doing so, and the demand increasing as they become better known. 





Stee! in America. 

According to the statistics just published, the exoansion in the manufact- 
ure of steel in America is becoming more marked. The total output of Bes- 
semer ingots is put down as 3 681,000, which was an increase of 759 000 tons 
over 1889, and in excess of the output in this country by nearly 2 000,00 tons. 
Of steel rails, the make last year was 1,876,800 tons, being an increase on the 
the year of 326.000 tons, and in advance of the make in Great Britain to the 
extent of the figures following the initial million. The steadily increasing 
use of Bessemer steel in America for purposes other than the manufacture of 
rails has frequently been referred tc, but this characteristic was more 
marked last year and the year before than in any previous period. Srill, 
America’s production last year was much larger than ever before, totalling, as 
it did, 513,000 tons, or 138,000 tons more than in 1889. This is the only class 
of steel in which the United States production is at the present time less than 
in this country. The crucible steel industry of America, like that of Great 
Britain and the Continent, is suffering from the invasion of open hearth and 
Bessemer metal, and last )ear’s make of 71,000 tons was a decrease, compared 
with the previous year, of 4.700 tons —[[ron and Steel Trades Journal, London. 





Foman Tools and Utensils 

A great deal of interest was excited at the converzaione of the Royal Society, 
in London, on the 6th inst., by an exhibition of 60 tools and utensils of the 
Roman period, found together in a pit in the Roman-British city of Silchester, 
Hants, in September, 1890 These included an anvil, a pair of blacksmith’s 
tongs, hammer, axes, gongs, chisels, adzes, and large carpenter’s plane, two 
shoe-making anvils, two plow coulters, a standing lamp, a gridiron, a bronze 
scale beam, and others. Many of these articles were most remarkably like 
similar tools of the present day, the plane, which was evidently a “trying 
plane,” and entirely of metal, being very suggestive of a Yankee origin. It is 
said to be the only Roman p!ane found in Britain. 





Excursions to Forepaugh’s Circus at Cleveiand and Canton, via Valley 
Railway. 

On Decoration Day, May 30th, the Valley Railway will sell excursion 
tickets from all stations, to Canton at one fare for the round trip. On June 
1st and 2nd will sell excursion tickets to Cleveland at one fare for the round 
trip from all stations; J. G. Johnson, Gen’! Supt.; J. B Caven, G. P. A. 














INDUSTRIAL SUMMARY. 


New tnterprises — 

The erection of a foundry and machine shop is contemplated by Lewis 
Miller at Chester, Pa. 

Articles of incorporation have been applied for by the Montreal (P. Q) 
Metal Co., capitalized at $50,000. 

The Reliance Machine Co. is a new organization at Minneapolis, Minn., to 
manufacture machinery, etc., with a capital stock of $10,000. 

The Hallowes Car Axle Box Co., of Jersey City, N.J., has been incorporated 
to manufacture car axle boxes. The capital stock is $100 ooo. 

The Scott Machine & Hardware Co., at Denver, Col., are enlarging prem- 
ises to double former size, and will put in several new tools. 

The Puget Sound (Wash) Wire, Nail & Steel Co. have organized, with a 
capital stock of $20 oco, for the manu ‘acture of nails and wire. 

The Spriugfield Machine Tool Co. has been organized at Springfield, O ,to 
manufacture tools, machinery. etc. The capital stock is $50,000. 

The Smith-Courtney Co, R chmond, Va., has been incorporated to manu- 
facture machinery, railroad supplies, etc.; capital stock, $250,000. 

The Chicago Down Draft Boiler Co. is a new incorporation at Chicago ; 
capital stock, $50,000; incorporators, F S Moody, W L.GreyandE S Griffing, 

The Southwestern Steel Post Co., of East St Louis, has been incorporated 
with a capital stock of $500 000, by A. B Bennett, H. Pope and W. P. Clarkson, 

The Willis Manufacturing Co., at Galesburg, IIll., has been incorporated 
with a capital stock of $10,000, to manufacture sheet work and galvanized iron 
cornices. - 

The American Mining & Milling Machinery Co. has been incorporated at 
Chicago, with a capital stock of $1,000,000, to manufacture machinery for min- 
ing, milling, etc. 

Tne Dunn Corn Harvester & Husker Manufacturing Co., at Beatrice, Neb., 
capital stock, $50,000, has been incorporated to manufacture the Dunn corn 
husker and harvester, etc. 

The Wallace & Graves Machine and Foundry Co. have filed articles of in- 
corporation at Lafayette, Ind. The capital stock of the company is $20,000, 
aud they will manufacture steam boilers and castings. 

W. H. Quick, of New York; E D. Crook, G. A. Horner and others have 
incorporated the Steam Coil & Pipe Heating Co., at Baltimore, Ind., to manu- 
facture machines for cleansing coils and pipes; capital stock, $250,000. 

The Cable Iron Car Roofing Co., of East St. Louis, has been incorporated, 
with capital stock of $300,000, for the manufacture of car roofing, doors, and 
other railway appliauces ; incorporators, Reed Northrup, John C. Wands and 
G. A. Bannantine. 

A recently authorized corporation in Illinois is the Holmes & Pyotts Co., 
Chicago, to manufacture and use iron aud its products for building and 
machinery purposes; capital stock, $300,000. The incorporators are, Edward 
B. Holmes, James M. Pyott and David Pyott. 

A corporation, to be known as the Malden Machine Co, have been organ- 
ized at Portland, Me, with a capital stock of $100,000, for the purpose of man- 
ufacturing machinery. The officers are, President, F. W. Sawyer, of Malden, 
Mas: ; Treasurer, Charles T. Small, of Providence, R. I. 

The S.J McCormick Co., of Pittsburgh, Pa., have been granted a charter, 
with a capital of $50000. The company proposes to manufacture foundry fac- 
ings and mill supplies. The directors are Jao. S. McCormick, Frederick S. 
Hanp, of Pittsburgh, and Hawley Treadwell, of New York City. 

The Ro)'ed Steel Wheel Co., of Pittsburgh, Pa, propose to erect a manu- 
facturing plent at Kensington, on the Ailegheny River, near Parnassus, Pa. 
The concern have a capital of $600,000, and will manufacture vehicle wheels of 
all kinds, non-corrosive boiler tubes and stairway and balcony railings. 
Ground has been broken for the plant, and the work will be rapidly pushed. 

Hon Robt. P. Porter, Sucerintendent of the Census, Co]. A. M. Payne an 
Chas. W. Sanders, were in the West, recently, investigating with a view of 
establishing an immense industrial plant somewhere on Puget Lound, Wash. 
The stock companies formed to carry the project are said to have several 
millions back of them. A large branch of the American Steel Barge Co., of 
Duluth, Minn, will be one of the industries and a large steel plant another, 
with others in view. 

The Norwich Lock Manufacturing Co., of Norwich, Conn., has contracted 
with the Roanoke Development Co., to remove its lock factory to Roanoke, 
Va. The company is to be chartered as the Norwich Lock Manufacturing Co., 
of Roanoke, Va, with A. C. Denniston, of Philadephia, Pa., as President; E. C. 
Pechin, Vice-President; and C. H. Beebe, of Norwich, Conn., Secretary; mini- 
mum capital stock, $250,000. The main building will be two stories high, 
146x200 feet, and the other 250x692 feet. Work will soon commence. 





Additions, Enlargements, Removals, etc.:— 

The Whittier Machine Co., of Boston, are to have a new shop erected, to be 
116x75 feet. 

The Muskegon (Mich.) Malleable Iron Works are building a structure 220 
x90 feet in size. 

A new shop, 115x116 feet, two stories, is to be erected by the Whitin 
Machine Co., Whitinsville, Mass. 

The Industrial Iron Works at Bay City, Mich., are preparing to build an 
addition 225x90 feet to their works. 

The Case Engine Co., of New Britain, Conn., are building an addition 35x 
50 feet to their shops, which will soon be equipped and ready for occupancy. 

At Orlando, Fla., the South Florida Foundry & Machine Works will soon 
put in an outfit for the manufacture of tubular boilers, and is now in the mar- 
ket for suitable machinery. 

The Etna Iron Co., of Bridgeport, O., intends to enlarge its mill and put 
in a new battery of boilers. It is also understood that the company intends 
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putting in new pumping machinery, having a capacity of 500000 gallons 
daily. 

Plans are being made for the new needle factory of E & J. W. Lathrop, 
Worcester, Mass. The main building wiil be 10825 feet, and will be used for 
the manufacture of hooks, needles, etc. 

The work of removing the machinery of the Underhill Edge Tool Co. 
from Nashua, N. H., to East Douglas, Mass., commenced this week and quite a 
number of workmen will follow the removal of the plant. 

The Shaw Electric Crane Co., of Muskegon, Mich, have completed plans 
for anew plant. Tne works will be extensive and modern in construction, 
and will be equipped with $40,000 worth of new machinery. 

It is stated that the La Fayette Car Works, La Fayette, Ind., have decided 
to remove the La Fayette branch to Lima, O, where there is already a branch, 
and that the two works would be united under the name of the Ohio Car Manu- 
facturing Co., and that a department for the manufacture of coaches will be 
added. 

The Chapman Valve Manufacturing Co., of Indian Orchard, Mass., which 
completed a large addition to their plant only a few weeks ago, are once more 
talking of enlarging, this time their pattern department being the one consid- 
ered. It is proposed to build a brick story, 10oox4o0 feet in size, on top of the 
present pattern building, which extra space would be devoted to this depart- 
ment. The work will probably be done this Sammer. 





Fires and Accidenis:— 

The Douglas Foundry, at Chateaugay, N. Y., has been completely wiped 
out by fire, ata loss of $75,000. 

Fire destroyed the F. & P. M. Railroad engine house, at Reed City, Mich. 
Loss, $5.500; insurance not known. 

A fire at Pittsburgb, Pa, destroyed the Rollins’ Malleable Iron Works. 
The loss was $35,000 ; fully insured. The cause of the fire is unknown. 

The extensive bar wire and wire drawing plant of the Joliet Enterprise 
Co, was destroyed by fire May 18; loss, $25.000; insurance, $65,000. Three 
hundred men are thrown out of employment by the fire. The company will 
rebuild. 


Geneiai Industrial Notes:— 

The receivers of the Huntingdon Car Manufacturing Co. having filed their 
final accouat with the court, were discharged from further duty. The works 
will now be operated by the Iron Car Equipment Co.,of N. Y. The present 





company has avery large order for new cars, and it is expected an impetus | 


will be given to the business of the concern. 


The Oaio Puiley & Machine Co, of Warren, O., has just put in tw» special | 


The Garfield Injector Co., of Wadsworth, O., report business as being very 
satisfactory, there being an increase in each month during the year over the 
corresponding months of last year. Ali old customers are being retained and 
new ones added daily. This company are manufacturers of injectors exclu- 
sively, and give their whole and undivided attention to the manufacturing 
and selling of these articles. 
tools for the manufacture of their patent wood rim-iron arm-split pulley; a 
turning lathe, 16 feet long with 44-inch swing, and a lock jointer, to cut angle 
and lock-joint in the wood cants, both at one operation. They have just sent 
acar load of their pulleys to J. B. Sheriff, Son & Co., Pittsburgh, Pa., and 
among other recent shipments are a 72x16 to Portland, Me., a 44-inch to Dub- 
lin, Tex., and six 80-inch pulieys to Mansfield, O. 





To Celebrate. 
Take the Nickel Plate, May 29th or 30th, and travel for one fare for the 
round trip, Decoration Day, returning to and including June Ist, 1891. 





Decoration Day Rates 
May 29th and 3oth, returning to and including June ist, 1891. 
tween all stations. 


Rates be 





Rates Reduced 
To one fare for the round trip via Nickel Plate, May 29 and 30, returning to and 
including June Ist, 1891. Decoration Day. 





May 29th and 30th. 
One Fare 

For the Round Trip. 
Decoration Day 
Excursions via 
Nickel Plate. 


KiWwWiE: IS MONE WY ?: 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 
OUR OUR 


Time Stamps 4 Tims Registers 


Mark the hour and Record the hour and 


minute, the day, minute of the arrival and 
month and year, by departure of employes 
one impression. by their own act, in their 


Useful, Economical, own handwriting. 














Ornamental. Indispensable for employ- 
PRINTED MATTER ON APPLI- JAN ore aed just to 
CATION, 27 emp oyes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY,, 


No. 71 Sudbury 8t., Boston, Mass., U.8. A. 








Additional Suburban !rains Between Lorain and Cleveland. 

Commencing June Ist, prox, the Nickel Plate will run accommodation 
trains between Lorain and Cleveland. These will be in addition to those now 
on the road. The change of time will include a train to leave Lorain about 
6:45 A. M, arriving at Cleveland at 8:00 A.M; atrain for Dover leaving Cleve- 
land at 1:30 P M, arriving there at 2:15 P M; returning leave Dover at 3 45 P. 
M.; arrive in Cleveland 4:30 P.M. Lorain accommodation will leave Cleveland 
at 5:00 P M., arrive at Lorain at 6:15 P.M Train from Buffalo will run about 
two hours later than at present, leaving Cleveland about 7:15 P M, arriving 
in Chicago via Fostoria and B & O R R at 7:00 next morning. No material 
change is contémplated in the time of other traias. Time tables will be pub- 
lished in a few days. 





A Reduction in Price of Tickets 
on the Nickel Plate, account Decoration Day, May 29-30. 








TO USERS.OF TUBULAR 


BorLE Fs 


Why you should use Bauer’s External; Flue 
Scrap*r, as it is the only known dev-ce that re- 
moves the scale and sediment from the outside of 
the flues.* 

B ist. Removes scale from the external surface ot 
the flues. 

2d. Saves flues from collapsing and overheating. 

3d Gives absolute protection to flues from 
scaling. 

4th. By removing this scale from the flues and 
boiler head, saves flues,extra fuel and repairs. 

5th It will save its price the first time it is 






_ 


moc P OM 


HNo. 427,456. 


used 
6:h A-set should be in the hands every engi- 


nee. 
7th. Price $to a set of 5 pieces, are sent on 30 
days’ trial. Send outside diameter of flues. 


Send tor circular of both the Scraper and of our 
sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South CanaiSt. CHICACO ILL. 


THE GARFIELD INJECTOR CO. 


WADSWORTH, O., 


—MANUFACTURERS OF— 





Patented May 6, 1890. 








Locomotive Injector, 


Automatic Injector, 


AND 


oa 
-! 
fee 
i.‘ Double Jet Injector 
& 
< 
.S) 





Ejector. 
Strong, Carlisle & Turney, 


General Agents, 


CLEVELAND, O. 
- IUACHINENR WY. = 


Iron and Wood 
Working Machinery 
of every description; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
™ Miles & C ... Philadel- 
% phia, and Eastern 
" Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 





The Ga field Douvie Jet Injector. 











INDUSTRY FILE WORKS, 


A. & H. Gough, Preps., 
Manufecturers of 


' Files % Rasps, 


Equal to the Best English 
File. 


ApPPLi cATiOn 
CLEVELANE- 
-OHIO— __ - 


OLD FILES RE-OUT. 


All Kinds of Job Grinding. 


OvrFick & Works, 


48 COLUMBUS ST., 


CLEVELAND ,O 
C.GOUGH Manager 
Mention this paver. 


Piate Iron Washers | Patent Milled or Turned Shafting 


ASPECIALTY ! 


a ven in Guage, 
smooth and well 
finished. 











Is rapidly coming to the front. 
en Made oaly by 


The Brightman Machine Co. 


CENTER ST. FROM MaIn TO WINSLOW, 
CLEVELAND, O. 





Cut from new plate, rolled expressiy for the pur- 
pose. a@ Write for prices, Address, 


MILTON MFG. CO., Milton, Pa. 
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ROBERT AITCHISON 


ERFORATED:METAL (0. 


*~ CHICAGO, ILL.-*: 















hal 
> a7). ( 
: >PERFORATED METALS OF ALL KINDS 
GMM OFFICE 510---265 to 269 DEARBORN SI. 
Oo) Sees 


WORKS AT SOUTH CHICAGO. 


& CO, BurraLo, N. ¥. 
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MANUFACTURERS OF 
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SCROLL SAWS, SAW TABLES, 
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Pe a 
BAND SAWS 
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BENCHES. 


TIPPING TABLES, 


LATHES, 
HORIZONTAL 
BORING 
MACHINES, 
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THE EXHAUST STEAM PURIFYING CO,, 


(INCORPORATED) 


Owners and Manufacturers of 


STUART’S PATENT 


Oil, Grease and Dirty Water Extractor. 


Will remove grease, oil and dirty water from ex- 
haust steam without causing back pressure, whether 
used in stationary engines, electric engines or steam 
pumps, for operating elevators in buildings, or for 
cleansing exhaust steam for any purpose whatever. 


@@ Send for new catalogue, just out, to 





EXHAUST STEAM PURIFYING CO., 
230 & 236 La Salle St. Chicago 


EASTERN OFFICES :— 


JOHN S. HALL, 40 Cortlandt St., New York. 
JOHN S. HALL, 18 to 24S. 7th St., Philadelphia Pa. 
W. H. GALLISON, 35 Oliver St., Boston, Mass 


Please Mention this Paper. 


THE ECAN Co., 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 











Builders and Originators, Designers and Constructors. 


Wood-Working. Machinery, 


For Every Purpose 

| a L Meeting the requirements of 
P55 UP A ee ype PLANING MILLS, 

% 7m in SASH, DOOR and BLIND FACTORIES, 
— PATTERN SHOPS, 

General Wood-workers etc. 


With the latest and most advanced 
type of machines for fast and per- 
fect work. 















Send for Catalogue and information. 


4, 6, 7, 8, 9, 10 and 12-inch. 
Geared feed rolls, two above and two in 


table. Slotted steel heads. 
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OFFICE AND WORKS 
224 & 226 NORTH UNION &t 
PERFORATED BRASS. PERFORATED TIN. 


CHICAGO, I LL.U.S.A. 


284 Pearl St. cor. Beekman, 


NEW, YORK. 








OUR I;INE OF UPRICHT DRILL F’RESSES. 


No. 3 Drill Press. 











Light Bench or No.1 Drill Press. No. 2 Drill Press. No. 4 Drill Press. 


ost Drill. 1 or 2 Spindles. 


THE GARVIN MACHINE COMPANY, 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 
Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts., [Catalogue sent on Application } NEW YORK. 
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SOO 
iow 
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BS LIBERTY oT, 


New York. “™ 
JOHN ADT & SON, 


New Haven, Conn. 


Builders of Machinery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 

Bprue Cutters, Eto, 


rrinted in the Highest Style of Art, by 
[ AT A tl (j lf FS The Cleveland Printing & Publishing Co., 
Cleveland. O. 
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The Wock Patent Slip Joint Eaves Trough, 10 ft. 2 In. JOR, without. a Seam. 
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G6 GUESER CO Cin 


Steel and Wire 
Hangers,. Etc. 


THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO., Canton, 0. 





IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No.2 
Hag 2 $15 iF = 1 Gray eutrel, gt ont. 

14 0.2 —- B tty —_— ral, $14 30; No. 
r American Scotch 6 80; 2 American 
Scotch, $15 80. 


CHICaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
@17 00; Southern Coke No. 2 Foundry, $15 50 
@16 50; Southern Coke No.3 Foundry, $15 00 
@16 oo; Southern Coke No1, Softeners, $15 50 
@I6 50; Southern Coke No. 2, reo 14 75 
@ts5 50; Ohio Silveries No. $17 75@18 75; 
Ohio Silveries No. 2, $16 ‘6 17 753. Ohio 
Strong Softeners No. 1, $18 ib 35; ; Ohio 
Strong Softeners No. 2, $17 25@1 
Sup2rior Charcoal Nos. 1 to 6, 
Tennessee Charcoal No. 1, “% 
Tennessee Charcoal 9 me F 
Southern Standard Car Wh: I 00 ; 
Tennessee Standard Car Wheel, $oo 0o@o0 oo. 


CIN SINNATI ( rted by Rogers, Brown & 
Co,: _Founpry Irons—Southern Coke, No.1 
foundry $15 hagas 35; 
No. I 17 5°; 
Stoae Coal, "ea 1 foundry, $16 
nes see Charcoal, No.1 foundry, $16 50@17 50; 
Hanging Rock Charcoal, No.1 foundry, $20 00 
@22 00. MILL Inons—Standard Southern Coke, 
grey forge, $13 00@13 50; Standard Southern 
Coke, mottied, $12 50@12 75 ; Cold Short South- 
ern Coke, grey forge, $12 75@13 00; one 
Ohio Neutral ke, grey forge $15 0 
Cat WHEEL AND MALLEAB Le—Stan 
bama Car Wheel, $20 00@20 50 ig eso etedly” Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co): Mahoning and Shenango Valley strong 
No.1 puget $:7 0o@o0 00; Mahoning ool 
Shenango Valley strong, No 2 Foundry, $16 00 
@oo 00 ; Uhio Softener No. 1, $17 029@o0 00 ; Ohio 
softener No. 2, 3 6 00@oo 00 ; Jackson Co., Sil- 
very No. 1, $:8 25@o0 00 ; Jackson Co. Silvery, 
No. 2, $17 25@oo 00 ; Lake Superior Charcoal, 
$18 50@oo 00; Tennessee hag een $18 50@oo 00; 
Southern Softener No. $16 25@oo 00 ; South- 
ern Softener No. 2, ee 50@o0 co; Southern 
Strong No. 1 Foundry, $17 Co@o0 00; Southern 
Strong No. 2 Foundry, $16 25@00 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 


LOU SVILLE (reported by Hall Bros. & Co.) 
Hot BLast Founpry—Southern coke No. I, 
sre9 + a5 @14 SO ; Southern coke No. 2, $137. ae ise 

ern coke No. 3, 23 ser ig’ * onin, 
Valley (Lake ore 
Southern charcoal, Tg 7 $16 se 
ern charcoal, No. 2, $16 
charcoal, No. I, $17 00@17 ot i 
coal, No. 2, $16 17 00. ForcE—Neutral coke, 
$12 50@3 00, da “7 $12 3°@13 005 Mot- 
tle 12 00@12 25. Car W: AND MALLE- 
ABLE—Sou 


2 5»; Southern (other brands), $17 18 00 ; 
Lake Superior, $20 50@21 50. stad 


St. Louis (reported by Rogers, Brown & 
Meacham): Hot Bast COKE AND CHAR 
Southern Coke No. 1, $15 50@15 75; Southern 
~ ayy 2, $14 75@ts 00; ‘oe = ag No.-, 
400@14 25; southern Grey Forge, $13 5°;@ 
13 75; Southern Charcoal No. 1, of 18 00 ; 
Southern Charcoal No. 2, $17 hy altho ;M Missouri 
Charcoal No. 1, $15 §50@16 00 
a a $15 $15 0o@'5 S05 5°; Ohio joy: aioe 
L AND MALLEABLE IRONS— 
Lake 8u or, $20 00@20 50; Southern, $19 0o@ 
ELLSVILLE Coxs—Hast St. Louis, 
$o a St. Louis, Jo oo. 


DeEraorr (reported by William F. Jarvis & 
Co.): Lake Superior reoal, all Numbers, 
$18 1850; Lake Superior (coke) Bessemer 
_ B18 50; ere (Maine charcoal), $23 50 

Lake ery Coke, Foun ry, all 
~ u8 0o@18 50 ; Lake Superior Coke, ae 
ry, all ore, $oo oo; Standard Ohio 
Black Band, $18 00@18s50; Southern No. 1° 
$ 6 25@16 50; Southern sie) Forge, me 
14 50, oy Set r fOnio} 8 Cavey, 
18 75; Old Ca Connelis- 
ville Coke, ay! —_ 


LOUISVILLE reperted, by by H. Hull & 
Co,: Southern ke No. 1 =. $14 739 


1500, Southern Coke No. 2 Foundry $13 75) 
14 25; Southern Coke No. 3 Foundry $13 2 

375; Grey Forge, $12 75@13 25; Southern 
Cole "Silver Grey, ; Southern Char- 
coal No. 1 Foundry, $16 calbes oo; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $10 25@16 50; No.2 Foundry, 
$15 25@15 50 ; Grey Forge, $14 25@14 50; White 
and Mottled, $13 25Q15 50 j, aes Blast Char- 

B 















































coal, $18 co@20 00; Co ast Charcoal, $22 00 
@27 00 ; Bessemer, $16 00@16 25. 
MERCHANT IRON AND STEEL. 
Flat Bar 
1% to 4 by % to 1 inch I 80 
4% to 6 by % to1 inch I 90 
I 70 Cy ha oa 2 20 
1% & 1% by % to % inch I 90 
I &1% by % to & inch «2 00 
%, Mand d % by ¥ to % inch 2 20 
Round and Square. 
1 to 1% inch 1 80 
2to | inch 2 00 
2% to 3% inch 2 30 
3% to 4inch 2 80 
4% to 4% inch....... 3 30 
4 BE Rsricecsocsccccsseccsseccccsee 3 50 
Oval. 
_. ( eee 2 20 
to % inch 2 40 
° 2 60 
H...... § 00 


























































































































































































































Half Oval and Half Round. SCRAP IRON AND OLD METAL. | Tankiron 13 50 
1% to 3 inch 290 eee See Seen ave 10 00 
to 1% inch 2 so — Wrought driilings 13 30 
te % inch 3 os Be. rR.R. hr eh CET RP inv eooeornsenenensn G89 ~ Malleable iron 10 00 
Bs 4 % No. ee SC CABE BCTAP........eserresseeeeeres ru oo aera by Messrs. Brack & PoLLock, Cin- 
axles. a 
mere Hand. Axle turn 3 eign Witnesses css sess $20 00 
% to6 Pe and 5-16 inch 200 | Wrought —— (free from cast)......... . 1200 | No.1 Country Seanka ¥ 00 
¥ to o1m by <_  _” SRRaqeaeamin am 2 10 | Cast borings 8 00 | Stove Plate 
and be EI -oneseoereeoeore Senate s x Uncut wrought iron boilers...............00 « 1100 | Machine Castings...........ccccsccsssssesseseseses II 00 
2 Cs by M end ¢-18 lem ane o Steet betler plates +» I7 00 Gaeting Borin and ee 8 oo 
Grate 8 00 in 9 ee 
Hoops. Pipes ant flues (Clean) 13 50 t wocdioas Ts es 
it toa, Nos. ito 18 270 
iB io or 35]CLEVELAND ROLLING MILL CO., 
DRESS $ % cinehesieiinnenis 
and 1%, Nos. 13 to 15 2 80 
isi i and 166 Nos. ito = 2 9 BESSEMER STEEL RAILS, 
15-16, 1 and 1%, No. 21 8 10 | Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel. Steel Street Rails, Stee! Oil 
16, rand 1%, No. 22 3 20 Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
’ — 7 = 15 : ~ Sheet Iron, Corrugated Iron haaien. Sheet Steel. 
, Nos. 19 and 20 .3 20 
» No. a1 3 30 
22 3 40 
a bay Nos. 13 to 15. 3 20 THI I N SS 
igo, Now. 260 Hal THE CAMBRIDGE IRON & STEEL (Co. 
1516, No. a1 3 50 MANUF ACtMRE NER 
» Nos. ito 2 | RS I s 
; Noe. pand i =e HEE? RON AND QHEET STEEL 
4 il achesowisekes 3 70 
» No. 22 3 ° ~) / 
11-16, Nos. 13 to I5...... 3 50 MBRIDG ‘\guared Moot Ke Sh eets a Opec ia ity MBRIDG 
$$ i Siu 2 | ee ia é 
= 4 3° | BV aS 
o' 22 ee 4 F a 
» HOR. 15 80 Si neeevnmnenns errr fe INED \ 
Hor pend 5 i. - - 
” No Erne Nin neti easiopeinet ates end enlace io ag : 
Be: ss 1% OF rice? WORKS CAMBRIDGE, OHIO: 
Light Band. 
Ped tg Rf ap ke pe - M ti C t ti f I O 
te We de tans :©|Magnetie Concentration of Iron Ore. 
and 13-16 b: 1 to 3-16 in 2 


and1 3-16 by Nos. 11 and TB .cccccerecs coccsececees! 2 


















































3 00 
-3 10 
“3 30 
3 60 
37° 
Wagon Sox Iron. 
ject, beveled edge, by Nos. 1r and 132......2 80 
inch, 13 and 14......3 00 
—, °° ” we Ir and 12......3 10 
inch, “ * ” 1g and 1¢......3 30 
Sheet Lron: 
No. ro to 14 2 65 
No. iS to 17 275 
No. 18 to a1 299 
No. 22 to 24 piers 3 15 
No. 25 to 3 30 
Bo. 37 3 40 
No. 3 5° 
Iron Boiler Plates. 
Tank, % inch and heavier 2 60 
C No. 1, 2 8 
<= No.1 o = 3 10 
hy ge, oi crccccsocscosoossscece om s 
Solid Fire * 5 10 


Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosph: 
and non- 
respondence solicited. 


orus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
emer ore converted into Bessemer Ore. Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH CoURT, 45 BROADWAY, NEW YorRE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rrom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 








Steel Boiler Plates—1-4 in. and Heavier. 















































J. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rrom Ore, 


Perry-Payne B’ld’ec. «heveiand, O. 


THE CONDIT-FULLER CO., 


Pig and Bars Iron, 
CLEVELAND, OHIO. 



































275 
Shell............ 3 15 
Flange 345 
Marine Flange 3 85 
re Box 455 
‘Above includes plates 90 inches wide. 
go to 96 in. wide ae cb extra 
96 to 100 in. wide 
100 to 104 in. wide tke bed 
104 to 116 in. wide ial 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 
LTO Zim. IMCLUBIVE......100crccrsrsrerseosesrecersreeees 09 
916 to | Am  * — scccccreccrcccoroecccccooocccocescosens 09 
7-16 to % and 2% to 3 in 10% 
tog in II 
to 11-16 and 4%... 10% 
to 6in II 
to 9-32 and 6% to 7 in 12 
36 in 14 
a late. 
cts. Bs 
2 to 9-16 wide by 2 to % thick . 
Bessemer and O. H. Steel. 
Machin base price, 2 75 
Tire ond Rr 275 
slant i - 33 
oe . 27 
WW Ga cssdccccccinssbocccsvescoscasosesece os 3 3 
Cutter Shoes, tapered and burr. mad 3 00 
English Tool Steel. 
s. 16¢ 
ibson’s ‘‘ Best ”’ 16¢ 
“ “ Choice ” g6c 
Burden Boller Rivets. 
#. H, 11-16 and & inches diameter.............. 4 00 
ee trn6 and 4 inch diam eadidensiie 4 00 





E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 


Cleveland, - Ohio. 


Fred. A. — 





Sam’l. L. Matner, 
Prest. & Treas. 


Cleveland Iron Mining Co, 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND oO. 








PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland : Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily 


Office, 6 Mercantile Bank Butiding, 
OLEVELAND, OHIO. 


Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 
PETER GERLACH & CO., 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leov 
ard streets. 


Cleveland, ©., VU. 8. A. 


Hartman's Patent Inside Sliding Window Blind 


is the most 
rae ae 
eri 





economy. 
No 


syn an automatic 
Burglar - Proot 

k, free of 
charge. This 


is an item of 


— ile also, 
the onl 
blind tha 


‘so0v0v0001 
gh et I | Shem a 

ma 
trated a waned everywhere, Send ior litus 


SARTMAN & DURSTINE, “573 A370 





agen 
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MACHINERY SUPPLY MARKET. 

















Anvils. 
aie eo 
Wrights sti: 
Bellows, 
Biacksmiths’ { BAIN’ S.....00000s one eee! te 
MOUIAE|TS’ ....0. .0cccssecereee » veniionet aopek 10 
Hand 
‘s Belting. 
a eaas ss i See asmscsescecpoceeest dis eds 
“ “ “ test dis 55 
Hoyt’s Short Lap dis 45 





Cleveland Rubber Co. extra standard. dis 6o&10 
Shults Raw Hide Leather Belting, June A em 


Shults Raw Hide Leather Belting, double 
































and oo gs t Double. 40 
Standa: oak ta d dis 10 
Alexander Brothers’ pure oak tanned. ...d\s 45 

Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co dis 35 
Buffalo dis 35 
Borax. 
“8 Bi2 
White Crayot............00. a gross 12@12 dis 10 
Ais z 
BI WC... .ccccocccccccsesceccsssssssecescescccsososscosess eoces dis 
Chucks. 


A ry 





Cushman’s 4 Jaw Indep 
“ a bi on 











SRRSSsSS 


” Little Giant Drill. ccsssscccseeonsis 





Horton’s Univer . 
Whiton’s Independent 


National Combination anicdniees Lscavagitneteatl ¢ i 











eeeeEse 


8Ssaass 

















Morse eg sr 
Skinner's Combination Lathe....... eccee 4 cae 
Independent Lathe.......00...++ dis 40 


Universal Lathe.........00.00 
a Drill dis 15 

















Drill and Drill Sockets. 


coist drills dis s0&10 
Morse Taper and Straight shank to 
ete so&10 


eines Tape and Straight shank Larger 
oan 








dis 25 





oo dis 
Standard Twist Drilis.. 2 ERE dis 55&5 
cccoseecce cocecesethl® — 


Emery. 
Bs at 54 to Flour, C. F. 
150. sg” F. FF. 



































Kk ® D............ e ac 
ees 33 eae aye sic 
kegs $ D.......... g ¢ 
10 Dcans,10 pened 5c 
10 cans, less 
10. io ¢ Io ¢ 7c 
Emery Oloth and Paper. 

Barder, Adamson & Co. dis 50 
H. H. on dis 50@: 10 
Emery Wheels. 

Detroit.........+ ecceenescooscecooos enecoecers sesieed dis 
Norton’s dis 
Grant Ais ge 
Sterling 8 60 
Celluloid............-++ dis 10&33% 
N P dis 55 
tal dis 65@70 
Vitrified,............0000 3 6e 
Vulcanite dis 1o&10 
Files. 
Nichol eceetes: dis CotsseGtetesats 





























dis 
olds Bros.’ Hand Cut dee 
ustry File Works, hand cut..........00+0 dis 50 
Hammers, 
. WwW dis 40 
hina new lit, Jan. 15, 1887. dis 
Heavy hamuers an sledges under 5 Ds. the 


over 5 Ibs 14c, new list. 





Jack Screws, 
Tilinois Bolt Co. list 
Nats and os 











Sise of bolt inches nde 8 mm: I 

sesapaneaneenin 3% 
= enivaresoecoes betel WT $ 
boxes add oats list. 

Nails (wire. 
List july 14, 1887. dis yo &re 
Penny Nails, | A card rate 
pak Se 
Oilers. 
te ont Tin dis 6e 
hae dis 





and Copper. se 
Matleable (ieteenes® , No. 1, $3.60; No. 2, $4.00; 
MO. §, $4.40 B® dos si tay ‘reanians 














Hemp..... eenesecessces 433 
Russia Pecking aggre eovceeseee . 14 
Packing Se ee eocceeeee 
Piumbago Pist “¥ Ri 
Morrisen’s “ Bso 





Excelsior Rubber 
























































Picks. 
Railroads, 5 to 6 Ds. $12 dis 6e 
“ to 7 Bs. $13 dis 6e 
Pulleys. 
Iron Pulleys, Walker List dis 45 
Medart Pulleys dis 55 
Split Wood Pulleys dis so@ss 
Rivets. 
Iron, Thousand, list November 17, dies 
Iron, Ordinary, Cooper’s Block and Garriage 
list Ni jovember 17 
Copp dis siete 
Rope. 

Manilla, % inch and OVeT...........0c0.0000..8 DIS 
Sisal, % "Emch and OVET wececcecccossecessseeee mi 
Sand Paper. 

B. A. 8 CO......ccccccssrcsroccccccces coves 
H. H. Barton’ s.......00.00000 licbins sseveneenaal dis4o 
New England Fiint dis 
Barton’s Garnet....... eoocsevececese eocceecoesococere 20 
Saws. 
Disston’s Circular Ais 4o@10 
- Ban inte ovee is If 
Sad y Net 
Hack Saw Stubse............. NE "y 
66 FRAT ORER. .cccccecceccvcces 20s c0seee: secs ced dis 20 
“ a Star dis se 
Saw Swages Disston’s dis 30 
Atkins’ cular Saws............ eccccceseseesG lB 408245 





Mill, Mulay and Drag 8a Saws.dis 40&10 
= Wood Saws. esesees svccceees socsessesGll® 4ORLIO 
Steel Diamond 




















Saws. a 
“ Cross-cut Saws... , a = per ft 
“ Diamond “ dis goc “ 
¥ Tuttle Tooth Cross-cuts..dis asc ‘“ 
“« — One-man Cross-cuts dis g2c “ 
























































a I Handles. eoscneeescoseconsscccoooed dis per pair 
dis > ’ 
eS Saw Tools winery ARMS Pe. $6 per dos 
Perfection “  —sseccorsreccceeees sooes — 
Detroit Saw Works, Circular ...ccccccccscsoss dis 50 
SSSR esses 25 
* as IAF cceeccesesses ecceovell® 45 
Screws. 
Wood Screws—New List 1890. 
Fiat head iron dis 72% 
Round head 1rOn.......cccererrereeecesserseeees dis 67% 
Flat head brass. ... dis 72% 
Round head Drass......ccccreereeseseceserses a 65 
Square Cap 8 65 
Hexagon Cap as 60 
Set C. H.C. ‘is 7o 
Machine, flat head, iron is 65 
Machine, round head, iron................0000000 dis 60 
Bench and hand— 

Lag or coach...... dis 1e 
Coach, patent gimlet point...........cccssssees 7s 
Shovels and Spades. 

Ames’ list November 1, 1885....... eoseeseeceers dis 20 
Dennis. dis $25 

Hussey & Binns, railroad....... eocevconenees: dis 
Taps. 
Cards, Hand and Nut to 2in.......... Ais 50 
Carpenters’ ” " “anion dis 50 
Morse al sad C. wsdl dis 50 
Pratt & Whitney ” “ new list dis te 
Machine Screw TAps...cccccrccccessrerseeesscerees dis 55 
Pipe Taps to 2% in.. dis 70 
Stay Bolt'Taps... dis 25 
Stove Bolt Taps dis 50 
Pulley Taps............ dis 40 
Twine BC. B. 
No. 12, Flax Twine, A and B44) Boye. - ~ 4 
No. 18 
No. - ¢ > a7c 
~Ply zaman lis (pring Twine 15 Cc 
200 eeececces covccceccecses 12%4C 
spo ce eseososoocoqcessos = 1c 
pry Wrapt a4 5 ee Daiis BW Ds cohnccsssnsens I 
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THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 


No. I takes from \% to1\% inches, price, each.....$1 50 
lL 


0 2% ar 


3 to 3% 3 50 
Price, per set of teen, to take from ¥ to 3% in. 7 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADEUPHIA, PA, 





FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 



































Vises. 
Parker’ dis —— 
” | Fea ‘7 dis 20 
cae ee 
Falls. dis 40 
Merrill's. dis r) 
Howard a5 
Wire. ; 
New List, Jan. 18, 1884 
and copper. dis 
Bright and annealed, ame Ors. dis 7o&1 

iti - st 8, as 2 

Srpeent os. o to 18, mar 709708 
vanized Nos.cto18 “  epouvens d ess 





Tinned market Nos. @ to 18.........000+ oo. is 67% 
Cast steel 


dis 3e 

Tinned Broom Wire.........c0.cceGls e 

Annealed Fence, Nos. 8 and 9......0004 +++ 7S 

Annealed Grape, Nos. TO CO Ld .ecercccrercersees lS 7S 
regular -$6.co@D dis 3 





Wrenches. 





dis rt 
ney 75&10 








Donohue’s Engineers............... eosesets poet 
Lamson & Sessions Engineers. 6 ESR coccecreGlls 60 
Billings & Spencer’s Drop Forged..........dis - 
s Oe govever 
Alligator ” Oe: Geeesee dis = 








Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve Steam 
Cages, Buckets. Etc. 


134 N. Main St., AKRON, OHIO. 


®@ Send for Catalogue D. 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, fer round er 
Gat repe. 
Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Enaines, Sheaves, 





BOSTON BELTING CO. 


ESTABLISHED 1828, 


Oldest and Largest Manufacturers 


In the world. 


VULCANIZED 
=: RUBBER 
GOODS & 


For Mechanical 
purposes. 
—o— 
266-260 DEVONSHIRE =o 

STREET, 


BOSTON. 


100 Chambers St., New York. 
161 to 165 W. Pearl St., Cincinnati, Ohio. 







148 to 150 Water St., Cleveland, Ohio 
109 Maaison St., Chicago, Il. 





THE THOS.D.WEST FOUNDRY. co 


CLEVELAND. O. 


IRON. CAS TING Ss. 


DAILY MELTING CAPAC 


TY — 


7S .-7 OWS CIAL 


Cs ee oe 


SMOOTH CLEAN CASTING 





OUPLICATE WORK A SPECIALTY 





F. A. SACKMANN, 


126 Champlain, Cleve nd 






STELL ALP YAABET S 
OTEELNAME ST TAMPS 


Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles. 


Unequaled for 
ROOFING AND SIDING. 
LA AQUA UN Manufactured by 


Woe) 
i nN WH I} WJ, BURTON &CO0. $ 
er PRPs Galvanized Iron Cor- 


Te iid iJ JL Wag qi nice Works, 
Ci CT Ih WILT ial Detroit, Mich. 


Send for illustrated 
Mention this paper. 


















“| catalogue and prices. 





UNION 
ELECTROTYPE 


FOUNDRY 


HONE 2 

















SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, ete. 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East lst Ave,, 


COLUMBUS. QO. 
Chicago Office, 48 S. Canal St, 


CHAIN. 
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THE BRIGHTMAN STOKERis THEBEST 


PTIVE PAMPHLET 


STEAM BOILER FURNACE IN THE WORLD. 
THE BRIGHTMAN STOKER C?: CLEVELA 








HARDWARE MARKET. 


Augers and Bits. 
COMMON AUGETS ANA DItS.......c0ccececeeses sooees! 


Snell’s. 





Cook’s Douglass Mfg. Co 





Russell Jennings’ ennere and bits 
Expansive Bits, Clark’s small, $18; 





inise $5 Augers, Ives’ 





oo Augers, Bonney’s Adjust. ® 





Hollow, 4 Augers, Stearns’ Adjust. @ 





Gimlet Mis commozn.......... gross 
Standard Git stock Drills ry TO&5 
Ship Augers. is 15k10@15&10&5 





4 Axes. 


Makers’ and Special Brands— 


First quality 








Others 
Full polished 





























Buckets, Elevator. 





Butts. 
pee brass. 








cont — | loose joint. 








~T jap. 





Loews aint, fap. with acorns adensabaiaiiia 





Loose pin, japanned acorns........ < 
Kase Be ean thea ass 


Wrought steel— 





lar inside blind 
Light 


t inside Wi ascitiasudy.ancsecemesaanenell 





Light a pin 








Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Eberts Bros., Detroit. 
No. teeieees 





MILCELLANEOUS. 


b “i 
Coal Tar Felt, 2 Ply, roll 108 sq ft 
Coal Tar Felt, Ean roll 108 sq ft 














Roofing Pitch 

Ohains. 
Trace, 6}%-10-2. pair 1.03 
Trace, 6}-10-3. pair 
TACO, 7-10-2....c0000+. | pais 1.11 
German ter list June, 
German Coil, eed of Tune, 1887 
Galvanized Pump Chain......... ......00000++ 





or Chain, Trom 








I. J. White 





Tanged Firmers. 
Outlery. 








Fibre Ware—Standard. 


Nos. 1 ° 
Pails, Water, 12 Qtecreesesseceesseseee $4 00 $4 50 $ 


Dairy, 14 qt 











<00eee eeeeee 





Bae Chamber > ae 


Basins, wash— 
10% inch 


,Sommode i4'at. ” Qt. ncccees 

















Baskets, waste PR BZ IM ..000e sccoee 


Bpittons, * Daisy,” 





1o and 11% inch 





No. 1 plain; No. 5 decorated ; No. 


decorated. 


























@Gimiect. 
Nail and Spike...........cccccce ccccsseesess dis 1 
Double cut, low list ee 
"Bee? ceccee coccccee eoveceeeees 8 gross $12, dis 25@2s&5 
Hanger 
Barn door, old patternz...........dlis 60& 108 10@7e 
-Briction) ecoveseosees sone. ,oseseued 55 
Ki * eee SSSCOSSSSESS SESEEESESEEE EES dis seen’ . _ 
Terry’s Patent........ 5 in., $12; 4in., fatale 50&5 
Paragon dis 408106 
Richard’s dis 30@30& 10 
Horse Nails. 
No.1te 9 8&8 7 6 
areret | 24 25 26 28 dis 40 
Putnam, $BD..15 19 20 a1 33. dis 15 
Essex as&10 
Horse Shoes. 
Sues at factory 8 keg $4 ec 





I. Horshoe Co., Perkins’ Imp. at 
Mule Shoes, at factory............eccccees po keg pe o 

















Knobs. 
japanned...........§ gross Soc dis Go&1e 
Base, ru tip ne dis O85 
Hematite door knobs, new list.....dis 4081 
Door mineral...... i en eoccsecocoscocesees: 

Door Por. japann pansesnececenescvonncctend ‘2 2 
Door . plated $2 25 
Locks, Bolts, Etc. 

P. & F. Corbin, ae snd Prous: Soom. 
Door locks, knobs and latches........... dis 60&10 
Escutcheons and se dis 60&10 
Padlocks and padlock key3B.........00.s0«-0+0 dis 75 
Bell pulls, mineral, —— and jet oe costo 


Bell pu‘ls, genuine 
Lever 















































Shutter bronze plated < 
Flush bolts, genuine br dis 70 
Shutter knobs. genuine b dis 
Shutter bars, Uy ot dis % 
Sash alls hd pistes, genuine trois. wo $4 
P an a lis 
———_ Aes eb dis 6c 
tame bronse. sisiaigeheadinnaiiniidd dis 70 
Letter (er box plates, genuine bronsze.. - is SoBe 
ase Buckeye Sash Locks......8 gross mre 
Plambs and Leve s. 
Standard list.. dis 7o8&10 
Pocket levels. dis 10 
vis’ inclinometers dis 1o&10 
Pumps. 


Cistern, best makers..................... =a 
Pitcher spout, best makers dis tai togion: 10 
Pitcher spout,cheaper goods...... 70@70&5 


























’aI. X.L doz $6 oo 
Bishop’s O K doz $5 25 
Bishop’s Pioneer dos $3 75 
Bishop’s AmMe,rican...........ccrscrcssseseses doz $2 75 

Rakes. 
Cast steel Ais 
Malleable dis 
BRasors. 
i. Server Rasor dis 20 
‘ostenholme & Butcher............ ey 1° 
FRBOT ccccccescsccccoccoccsccoces cee coscccoedl 5e net 
Rat Killers. 
Schuyler’s...... 8 gross $15 ce 
Scales. 
Hatch, Counter, No. 171........+...e000+ 8 doz oF 
Ha’ Ten, NO. 161......scccccceeres 8 doz $6 75@7 oe 
Chatitlon’s ——— dis 90 308 
PIII ER scnuncesssoncsansousene 1° 
Scale Beams, List of. -mcconms, 
12, 1883 dis s0& 10@s508& 1084 





Screw Drivers. 
tents 2. & IL. Co.’s Varnished 





























seaneamacnns dis 65&10 
me . & I. Co. » p Maes Handles..dis 6o&10 
Sets interchangeables............... 8 dos $18 dis 25 
esas 
Steel and iron 
Nickel plated in wine dis 758&10@80 
ton’s try square and T B ..ooeis 45810 
Winterboteomse try and miter..........<dis geGc1e 
Tacks, Brads, Etc. 
New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 
dis 77%&10 
Steel carpet tacks all kinds...............+ dis 75&10 
Swedes iron carpet tacks, all kinds rst 
10 
Swedes iron tacks dis 75&10 
Swedes iron Upholsterers’ tacks........ dis 75&10 
Tinned Swedes iron tacks.............. is 77%&10 
Tinned Swedes iron Uphstaterere’ ie 
10 
American iron cut tacks.......0+....... —_ aio 
Copper tacks.............sessssessssseeeses senses is 4¢&10 
Copper finishing aad trunk nails......dis so&10 
Cigar box nails dis so&1e 
Finishing nails. dis 60&10 
Gimpand nails one miners’ enone -y" vane 
eG an lace tac lp onesnncconscooosesooens 8 10 
», co dis 6o&10 
Trunk and a MAIIB......00..000erereeree 
Tinned trunk&clout nails 
Basket nails .. 
Chair nails 
Common and patent brads 


FREICHT AND PASSENCER., 


ELEVATO RS. 


L S. GRAVES &« SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 
SEND FOR OATALOGUBSB. 











RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 








own, © Mier Bros., 


JEWELL LEATHER BELT, '*°S’P8rtor steer, 
and REVERE RUBBER CO. CLEVELAND. 












INTRICATE 
WORK 
A SPECIALTY, 


RING PLATE 


STOVE TOPS 


oF 


STLEL 





ELEVATOR 1 


Piee HOOK 


SUGKETS,, STEEL CATTLE 


SCA 


NEW YORK OFFICE, 72 Beekman St. 


STRONG, CARLISLE & TURNEY, 


193-195 Bank St., - Cleveland, Ohio. 





DEALERS IN 


IRON & WOOD-WORKING MACHINERY, 


And Manufacturers’ Supplies of all Kinds. 


S@” Agents for the celebrated 


MUNSON LEATHER BELTINC. 


IRON CLAD PAINT CO. wren ciaaaintc, 
76477C Ww Sec. &T 3 Case Bulid 7 Iron Clad Paint Co. 
Factory, entral Way. Sec. & Treas., No. 3 Case Bulid’g, 

» CLEVELAND, OHIO. and cote lintiity at ealt at 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
meg fire-proof and cheap- 
PAINT est Paint made. 
* , FUKNISHED both Dry and 
iz Ground in Oil. 


- USED BY NEARLY ALL 
Trade Mark Patented, THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and ? AINTS Black Asphaltum 
Bridge Paints. . 


Paints. All grades. 
{60 State Street, AKRON, O. 














Sr 
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Classified List of Advertisers, 


The star (*) indicates th that the adv. appears 
alternate weeks ; the dagger (¢) once a month; 
the double pr thy (ft) once a4 three weeks. 





Pace 
Aluminuom— 


*3tan Aluminum Co., Canton, O..............— 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland..............sss0ye0-..+++ 16 
Boilers and Boiler Attachments— 


Babcock & Wilcox Co., New York............ 
Wm. B. Pollock & Co., "Youngstown, > 16 
E. H. Jones & Co. Cleveland.....sccessessese. +o 18 


Hasciion Tripod Boiler Co., Chicago......... 
N. Y. Central Iron Works, Geneva, N. Y.. 
Sedarocles Boiler Co., Y oungstown, "> Grea : 

Blowers— 
W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 


H. A. Loizer, Cleveland, O......... 
Ooal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land... 


cocecececescoceee II 





pevete ececceres 13 

Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O..........s000. 18 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O............. oteoce 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland. O............. 18 
Cordage Machinery— 

Martin Schneble’s So1s, Dayton, O....... woo 36 
Civil Engineers and Architects— 

is COUNT, Dio occscccsncesecnccccepesseerss 16 
Cupolas— 

Victor Colliau, Detroit, Mich..............0 16 
Die Makers. 

Avery Stamping Co., Cleveland........ ecctsnetn 35 


Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Sievators— 


L. 8. Graves & Co., Rochester, N. Y.......... 15 
EB xcplosives— 
Hercules Powder Co., Cleveland................. 18 


Biectrical Manufactures— 
¢Cleveland Electrical Mfg. Co., Cleveland — 





Walter Hay Co., Chicago, 111.......cccoces-ee 17 
Elevator Buckets. 
Avery Stamping Co., Cleveland 15 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Ill 





Engravers and Kiectrotypers— 
Eclipse Electrotype & Engraving Co., 


17 
Union ann Foundry, Cleveland.... 14 









Engines (Steam) 
*Chandler & Taylor Co., soeingoetie, Ind. — 
Wm Tod & Co., Youngstown, O. Gajaremucceqes - 18 
© H. Presley, MIRROR cccecexscsosemsctnecoseses 16 
E. H. Jones & Co., Cleveland......cccceeeeseeees 18 
Buckeye Engine Co., BAIN, O..ereccessesece08 20 


*Clough, Witt & Co,, CGovetans. ccaamaiiiness _ 








Skinner Engine Co., Erie, Pa............00.00... ~ 
Westinghouse Machine Co., Pitisburgi. 
Ball & Wood Co., Elizabeth, N. J............. ~ 
Southwarck Foundry & Mach ne Co., 
PRRNINNIL 1G. «scinaniseoscecorisacancetonesaoneces 19 
*The Leftel Water. Wheel & Engine Co...... 20 
Gngines (Gas)— 
Schlelcuer Scone Til & Co., Philadelphia, 
PERE Til ss nseseseseccestnsntennitcatins 19 
Van Dusen Gas eine Co., Cincinnati, 
17 
emma (Oil) 
C. H. Presley, Cleveland, 0.....c.c00.-cesssssseee 16 


Engineers’ Specialtics— 
Sensible Packing Co., Chicago, Ill .......... 11 
Engineers and Contractors— 





KE. H. Jones & Co., Cleveland.............. ccoccee 28 
Ejectors— 

James Jenks, Detroit, Mich 16 
Files, Makers of— 

olds Bros., Columbus, O...... eekenn Sealbe 20 

A. & H. Gough, Cleveland.............. pecwetncess ET 

Parkin & Bosworth Co., Cleveland.......... « 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Thos. D. West. Foundry Co., Cleveland..... 14 
Canton Iron Foundry Co., Canton, O........ 14 


Furnace Feeders— 
Brightman Stoker Co., Cleveland....... sosee 19 
Galvanizers. 


Avery Stamping Co., Clevelan................. 15 
*H. H. Hodell, Cleveland ca 








Gear Outters— 
Palwer, Cunningham & Co.,Philadelphia, 
ccoee coccceves 14 
Pb og Excavators and Dredges— 
Jas. H. Lancaster, New York.............00. oo 17 
Grey Iron Castings — 
The Ohio Pulley Co., Warren, O........0..000 20 
Heating and Ventilating Apparatus— 
W. H. LaFountaine, Cleveland, O.......... +. 18 
a 
W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 


Ly bene 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 
%, H. Jones & Co., Cleveland......... 
“Warren Webster & Co., Philadelphia, Pa — 
*Exhaust Steam Purifying Co New York.. 12 

Iron Ore, Bar and Pig Iron— 


nae. Corrigan & Co., Cleveland............ 

lebay, 2 Norton & Co., Cleveland... aa 

. Ou thwaite & Co., Cleveland. 
bondi uller Co., Cleveland, 












Iron and Steel Roofing— 


Sykes Tron & Steel Roof *, Niles, 0... 1 
Cacidee Iron Roofing ~Gambridge, . 





uring Co. Cleveland, 1 
*Ber Mfg. Co., Canton, tian tides 4 





E Bros., Detroit, Mich 20 
Kanneberg Roofing , Canton, O......... 19 
*The a Steel and Iron pecdag and 
ora ng Co., Indinapolis................. 19 
H. Biller & Co., Canton, i aidiitichine weenos one 19 
4, Burton & Co., Detroit, Mich... ..0<<- en 
Holton Iron Roofing Co , New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O........ 13 
Injectors— 
Penberthy Injector Co.. Detroit, —— sbeiee 20 
*Garfield Injector Co., Wadsworth, Civies. 
Lathes— 
H.L Shepard, Cincinnati, O............c..csces 16 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 


ba ny cam & Machine Co., 
Pp Lane 


eCopeland. & Bacon, New York........ weit 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


Toledo Machine & Tool Co., Toledo, O...... 18 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co. New —— ecceeve 12 
C. H. Presley, Cleveland, 


Metal Ceilings— 

Fred F. Bischoff. Chicago, I11................-++- 16 
Metal Wheels— 

tArnold Metal Wheel Co., New London, 0. — 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 











*Munn & Co., New Kork...........ccccscscseceeees 16 
Pumps (Steam)-- 

Laidlaw & Dunn Co., Gasinnati, Daren 3S 

E. H. Jones & Co., Cleveland....c.ccs...s.cs000es 8 

Deming Co., Salem, O.. ......cccccsccscssecesseeeee 17 
Printing Inks— 

Ault & Wiborg, Cincinnati, O...... siicalontai 18 
Paint— 


Iron Clad Paint Co., Cleveland, O.........0000. I5 
Akron Chemical Co., Akron, O..........sesesees 15 


Perforated Sheet Metal— 

Messiogten & King Perforating Co., 

Chicago, 

Aitchison Gocisoetel Metal Co., Chicago. 12 
Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 20 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... — 
Packing— 

Sensible Packing Co., Chicago, I11............ II 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 20 
Railroads— 








Time Tables, Etc 17 
Railway Supplies— 
Cleveland City Forge & Iron Co., Cleve- 
sveeee 20 





Rock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York.........c.cescoseses 17 
Rubber Goods— 


ge A ee 15 

Boston Belting Co., Boston, Mass............. 14 
Sa ws— 

Peter Gerlach & Co., Cleveland............... 13 
Shafting— 


*Brightman Machine Co,, Cleveland......... 11 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & > 
surance Co., Hartford, Conn 


Steel Stamps and Stencils— 





eorcerccccces 16 


- 2 
Jas. Murdock Jr., Cincinnati, O........000.000. 16 


Sheet Iron— 


Cleveland Beting em Co., Cleveland....1 
Cambridge Iron & Steel Co.,Cambridge, 
Steel Oastings— 
Gastr Steel Casting Co., Philadelphia, 





18 





Steel Rails, Blooms and Billetsa— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge, O 13 





Stampers of Sheet Metai— 

Avery Stamping Co., Cleveland 15 
Stokers— 

Brightman Stoker Co., Cleveland............. 19 
Shears— 


tAmos Gargrave, Yorkville I11................. ~ 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 15 
Twist Drills— 


Cleveland Twist Drill Co.. Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
an 





Time Registers— 


The Automatic Time Stamp and Register 
I OO si ccssenesidhtnstbedises conasicnssas Il 


Water Gas Furnaces— 

W. 8. Hutchinson, Chicago, I11.... 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 


eeendeeseecers 20 








E. C. Pope, Cleveland 
Cleveland Iron Mining Co., Cleveland...... 


*F, Powell & Co., Toledo, O.........seeeseresersees 20 





Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 12 

Wood-Working Machinery— 
Indiana Machine Work, Ft. Wayne, seat 
Geo. Place, New York, N. ¥ Se 


rene: Carlisle and Turney, Geveten... ce 15 
Frank & Co., Buffalo, N 








The Egan Co., Ciscienail o.. bcuetin CO 
Well Sinking idisuteary 

American Well Works, Aurora, Iil.......... 16 
Washers— 

Milton Mfg. Co., Milton, Pa.......cccccccsscsese II 








VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 






CZ MEITIOEH Onc crteRE ane One nenenene 


> Upbenenenreeesedsareny 





Shipman Automatic 
Steam Engine; petro. 
leum kerosene o1 
fuel. Au- 
n fuel and 


I, 2, 4,6and 8 horse. 
power single; 8, 12 
and 22 horse 
wer compound 
© engineer. Senc 
for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY, manufacturers’ supplier. 
re | _ machinery, 24 So. Water St., Cleve 
and, O. 





The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generallv. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 
GENEVA, N. Y. 


SHEPARD’S NEW $60 








Pr SCREW CUTTING 

~~ 

a Foot Lathe 
¢ Foot & Power Lathes, 
a Drill Presses, Scroll- 
3 Saw Attachm’ts, Man 
drels, ag st 
= Drills. pers 
5 etc. Lathes on trial. 





‘Lathes on payment 

fend for catalogue < of oe for Amateurs or 

Artisans. Address H L. SHEPARD, Agt., 
124 East hE St., Cincinnati, O. 


ENGINES. 


From 2 to 8 horse-power, Vertical 
Portable Engines. 

Shafting and Hangers always in stock. 

Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 
437 E. First St., DAYTON, U. 
Correspondence solicited. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, V:ce-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





S. FERRY, Gen’l Agt., 208 Superior Street, 

gk O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
165 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 








Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 
OM facturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wireand Steel 








Machinists’ Supplies. 
| ao & BOSWORTH, 9 and 11 So. Wate: 
St., dealers in Manufssturers’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 
LEHARTY, » di H. & CO., Rubber Stamps, 


Seals, Sten s,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, o. 


BSTER,CAMP & LANE MACHINE CO. eg 
Founders and Machinists, 12 Main st. 
































menere Metal Ceilings, 


(PATENTED,) 





and write for catalogue. 





plication. 


24 W. Lake St, 
CHICAGO, - 

















S LIGHTNING WELL-SINK 

Es 

oS CHINERY MANUFACTURERS 
t=] 22 j my Jetting, Revolving, ae 
i Diamond Prospecting Tools, Engines, Boilers, 
= 5 1 r\N Wind Mills, Pumps. Encyclopedia, 1,000 
x5 | ; \X engravings, Earth’s Strata, Determé 
o.|lhUf nation quality wey mailed 250, 
= The American Weil 





cn i. 
3 11 & 13 8. Canal 
oS [st., Chicago, Ul. 


aL Dallas, Texas. 


MURDOCK, JR: 


Manufacturer * i. 


STEEL STAMPS, 
NAME PLATES, 


Ee TIMES 


& TOOL ROOM 


CBE CoH Ss. 
52 Longworth St, Cincinnati, 0. 








UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES 


_EMBODY ALL DESIRABLE FEATURES 


PRICES$450 2°8 UPWARD 


UNIVERSAL RADIAL DRILL C0 


CINCINN 





S. T. W. Ejector. 


DISCHARCE 





For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
»rices, 


JAMES JENKS, 


MNatroit. Mich. 












\ A pamphlet of information and ab- 
stract of the laws, showing How to 
Obtain Patents, Caveats, Trade 
Marks, Copyrights, sent Sree. 
Address MUNN & CO. 
361 Broadway, 
New York. 






It will pay to investigate 
Estimates submitted on ap- 


> Fred. F Bischof & Co 


ILL. 





i 
j 
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The “ Lancaster’ Rock Breaker and Ore Crasher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 








Instantly adjustable to yield any desired uniform grades of product. 


Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “ Sections” for easy trans- 
portation in mountainous regions. May be mounted on wheels, worked by 


hand, horse gear and steam or other power, and also fitted with Ro 
Screens, Elevators and Conveyors. Correspondence and trial tests solicite 





ted. 


THE “LANCASTER ” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
best forged steel, with four penetrating 

scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets, They 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
rE. Comparison of our prices, capacities 


ples are made of 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


val Grapples, Rock Breakers, 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 








ero SLINE ce 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 











Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


policy. 


ONLY 50 CENTS (Postage paid). 


‘| Will last for years. Sample leaves sent on 


application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


Blanks for all the essential points of each 





Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 








WRLECERIGAL 


BETWEEN 
TOLEDO 
: —aND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


4.G. Bar, 


] Tas. M. Hatt, 
Traffic Manager. 


Toledo and Pittsburgh, Via Akron, Ouy- 


“BEAUTIFUL ZOAR.” 


Gen’! Pass. Agent. 





— we MAKe 
‘ANY THING 4” 


SEND DRAW\NGYEOR ESTIMATE TO 


1820 W.RANDOLPH SRCHICAGO. 


= MFG WALTER HAY 





TRAVELERS’ RECISTER. 


Standard Time. 
Erie Railway. 
Depot, South Water Street and Viaduct. 


Mahoning Accommo....... 
Pittsbargh Expresz............ 
Youngstown 
Mahon’g div. & Pitts Local 
Mahoning Val. Accom......... 14 30pm 
Pittsburgh Express............ 120pm Iriopm 
New York Express............. OO PT rrecosercenees 
*Daily. t{Daily,except Sunday. [Daily ex- 
cept Monday. 
Cleveland & Canton Raliroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., p. m. 
Canton—6:50 &. m., 3:00 p. m., 6:20 p. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p. M., 3: 
- M., 4:40 p. m., $5:45 Pp. m., 6:20 p. Mm. 10:35 


Newburgh—6:15 a. m., 6:50 &. m., II:10 &. m., I.. 
P. M., 3:00 p. M1., 4:40 Pp. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


00 
p. 
30 


Bedford—6:oo a. m., St0 &.m1., 10:30 a.m., 1:05 p. 
M., 2:35 P-: M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 &. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 P. M., 
6:30 p. M., 7:10 Pp. m. 
Trains marked * run daily. 
Valley Raltway. 
For AKRON, CANTON AND MARIBTTA. 
Depot oot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... 725am *%4opm 
Marietta Express............... tir1sam {235pm 
Balto. & Wash. a 00pm *10 25am 
Cleve. and Canton Pm 8isam 
*Daily. Daily, except Sun . 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Depart. | Arrive. 


For Pittsburgh, Balti- 745am|ds525am 
more, Washington, Phil- Iispm) 1250pm 
adelphia and New York.) dir 1opm| 6 


Wheeling and Bellaire. 








745am| I250pm 
Iispm| 635pm 
SIZ 10 DP WB} ccccccecnscerese 
Alliance Accom............. | 3 25pm) 1010am 
Ravenna Accomi............. 5c00pm! 825am 


d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernone®Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyahoga Falls, | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyahoga Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, 














| 8coam/d 7 cc am 
d8c0opm/| s4opm 


1I§Spm| 1250pm 








Akron, Orrville, Chica- 8coam) 540pm 
go, and art potate in the f 325pm| loloam 
West and Northwest. 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner, 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 


13 miezs shorter seTween 193 
Fort Wayne and Indianapolis, 


Than any other Route. 
OD wmiLes suorter ano quicker QD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 
ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines 
East, West, North and South. ‘ 


GEO. W. ee, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through leys geete, *mong mountains ser- 
The oy ay favorite route I ween, 'f 
The P. & L. E. sits enthroned as queen.” 

See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


. HotzRroox CLarx, 
Gen'l Supt., G.P.&T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, em 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 

















Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprmmson, Receiver, Jno. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt. 








—-THE— 


Cleveland «Marietta Ry. 


THROUGH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. 0., Charieston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and checked through 
nate nformation : 


to Seotieetien. Re and best 
ra ‘urnished any agent of th 
Popular C. M. ela ss , 
A.T. WIKorr, 

and Gen. Mgr. G.P.&T.A. 





THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington and 
a more & the South 
east. 


New Central Depot So. Water St. and Viaduct 








No. 62, A MOMAtlON......000..00.0eee00 605a 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom.............0.++: *I11 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio.................. *420pm 
No. 74, Youngst’n Ex.........ccccccsceseser t coopm 
No. 68, New York & Pitts. Ex............ I1copm 
Arrive. 


No. 61,N. ¥Y. & Pittsburgh Express...} 515 am 
No. 71, Youngstown Accomi............... 
No. 65, New York & Pitts. Lim........... 
No. 67, Pittsburgh Accomt.............0.+. 
No. 73, Leavittsburgh Local............... 
No. 63, New York & Pitts. Ex............ 





Baggage checked through to all points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 14 mperses 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Supt., Cleveland, O. 
W. C, ROVEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C_P. & T.A., Cleveland. 





eLiIPSE* 


LECT ROTYPE 


Beek NCRAVING CO. 
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THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


Glieweland References: 


J. W. BRITTON, eS 
WOODS, JENKS &°CO., 

W. S. TYLER WIRE WORKS CO., 

CLEVELAND FORGE & IRON CO., 
BISHOP & BABCOCK CoO., A 
CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


address: THE HAZELTON TRIPOD BOILER CO., 


N 
CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 170 TWENTY-SECOND ST., CHICAGO, ILL’ F 
T 

















WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 





WILLIAM TOD & CO., YOUNGSTOWN, OHIO. THE DEMING CO., 


SALEM, OHIO. ‘ 


Pumps, 


For HAND AND POWER. 
Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WoRKING HEaps for 
FACTORIES, MILs and FURNACES. 


Send for illustrated circular and price list. Mention this paper. 








The Porter HMariiftah: “CaetKe’ 


Fath NRiliy tocar! 











Single Compound and Condensing-1oo horse-power and upwards. - =") AHoN NY Ne é. Bo OLE R: ‘Vo MORKC- oS 
THE HAMILTON ee EFGINE, HYDRAULIC CRANES, > < LE pes: potas rm pusses, RLAST athly i 
ACCCUMULATORS AND SHEARS. Pirrct RO ral FROLLNGMILL WORK 
HEAVY SPECIAL MACHINERY CENERALLY. | B24 i POLLOCK C0 YOUNGS TOWN, O. | i 
a@ SEND FOR ILLUSTRATED CATALOGUE. : i 
r 
=. Er. Tomes ez co FROM 1-4 TO 15,000 LBS. WEIGHT. 
saat d True to pattern, sound, solid, free from blow-holes and 
eutnae tel: on arma than iron forgings in any 
fe i 

ENCINEERS «> CONTRACTORS, cooky thank SHAPTOsnd Soo CEAR WHEELS of | 
his steel now running prove vhis. 2 
223-225 River St, CLEVELAND, O. crosmends, Rockers Piston Heads, ec, for Locomo- 
Send for circulars and prices to ; 
Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. Ghester Steel Castings Co., i 
Steam and Hot Water Heating. ; CHESTER, PA. S407 LIBRARY ST. ’ "PHIADELPHIA, PA. : 





STURTEVANT’S BLOWERS, COILS, ETC., ) tinea 
FOR HOT BLAST HEATING. | | Tie LAI D LAW & DUN. N: Tr co. 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery = 


DESIGNED AND BUIL TO ORDER, 








lal PUMPS O 
| DESCR 





Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
Mention this paper. TOLEDO, O 











Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & co.,/ Philadel phia. 


( Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos 


S'ZES: 1, 2,4, 7, 10,15, 25 AND 50 HORSE-POWER. 













Btamp before a blast. | Pragments after a blast) — 


‘STRONGEST and SAFEST EXPLOSII) 


= K: Hmnowvn to the Arta. 


OWDER, FUSE, CAPS, 
Electric Mining ‘Goods 








ww. EX. laF*ountaine, 
¢ MANUFACTURER OF hs 3 RS) 


4 VENTILATING FANS AND BLOWERS, HANGERS, | 5& Sgr" meses 





3 


Carpet Cleaning and Laundry Machinery and other HEROULES AND ALL TOOLS FOR STUMP BLASTING, 
Special Machinery. THE GREAT STUMP AND ROCK ” LE BY THE 
1335 Lexington Ave.. = CLEVELAND, Oo. ANNIHILATOR. HERCULES BowbE B tenho, duis 





je W. WILLARD, Manager 















EIGHT. 


;-holes and 


ings in any 
HEELS of 


or Locomo- 
ription. 


O., 
ILPHIA, P 


As real ae = 
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OFFICE, 15 CORTLANDT ST., NEW YORK CITY. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD (0., 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


Simple, Compound, Vertical and Horizontal. 


This Company has purchased of Mr. Frank H. Ball, formerly of Erie, Pa., his 
engine governing, and other devices, and is engaged in building and equipping new 
and modern shops near New York; it will be prepared, on June Ist, to take orders for 
Ball Engines, built under Mr. Ball’s personal supervision and with his latest improve- 
ments. 

After May 6th, the business, firm name and good will of Chas. R. Vincent & Co., 
who for the past three years have had the agency of Ball Engines in the East, will be 
acquired by The Ball & Wood Company. Mr. Vincent will become its Secretary, and 
Mr. Smith have charge of its interests at Cincinnati, O, 


Frank H. Ball, V. Pres’t and Gen’l Manager. Thomas C. Wood, President 





The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to O.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated eine and es Iron Ore 
Paint, Cement, 


N. E. Cor. Illinois and Merrill octane IND'ANAPOLIS, IND 
Write for Catalogue and Price List. 


The BERGER MANUFACTURING COMPANY, CANTON, O. 


make arrange- 

| BERGE ats Pt ments for ROOF- 

S Sina ING until you 

I, 4 have seen ours. 
Wh 


ROOFING 
It Excels all other Metal Roofs. 





























A FEW POINTS 


That seem to have won public favor may be briefly stated, as follows: 


ist. The complete avoidance of the effects of lost motion on all reciprocating 
parts, by the self-compensation of the Single-acting principle. 

2d. A high enough initial speed to admit of the Engine transmitting its 
ENTIRE POWER through direct-connection to the work to be done, 
rather than to waste a large percentage of it (and the fuel consumed) in 
propelling devices whose sole object is the production of requisite speeds. 

3d. A complete automatic lubrication of every part, so as to provide against 
the frailties and weaknesses of human nature. 

4th. An automatic governor so lubricated constantly that the standard RATE 
of speed is maintained on EACH and EVERY stroke of the Engine, 
instead of maintaining an AVERAGE rate of speed. 

Sth. Through our high speeds (forbidden in Double-acting Engines) less 
weight per horse-power, less loss through internal condensation, less 
space occupied, less foundation, and less cost to the buyer. 

Gth. The ability to procure repairs immediately, at any time, from a complete 
stock always carried at Pittsburgh, instead of having to await their 
manufacture after a break has occurred. 

7th. A minimum cost for repairs, these parts being made in large quantities 
and carried in stock. ‘The total cost of repairs on all outstanding West- 
inghouse Engines during the year 1887 was less than one-and-six-tenths 
(165%) per centum of the cost of such Engines to the owners. 

8th. The ability of these Engines to be utilized in subdividing power. 


THE WESTINGHOUSE MACHINE COMPANY. : 
wf PITTSBURGH. PENNA.U.S.oF A. | 














SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa, 





SOLE MAKERS OF THE 

PORTER-ALLEN AUTOMATIC ENGINE. 

B'owing Engines Severan calles sad 
Steam Hammers, Accumulators, 


Hydraulic Cranes. 
Boilers Tenks etc. 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


tron. and Steel Roofing, Crimped and Corrugated 
wane, tron and Steel Tile of Shingle, Fire- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 


#@Send for circular and price list No. A 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


, Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 


OLTON IRON ROOFING 


CEILING &c 


NEW LISBON, on 

















ROOFING 
SIDING. AGENTS WANTED EVERYWHERE 


u 








saohemme a of 
piste, Rolled, Crimped 
Edge, Corruga ted and Bead 
- Roofing, Siding and Ceil 
ng. 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 



















—MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROUGHS, etc. 








XPLOSIV 





ANY 
“valk nor} Chie, 


Manager 


















OVER 4500 IN TN USE. 


MANUFACTURERS OF 


pen 4 AUTOMATIC, STATIONARY & PORTABLE 


me 


ENGINES BOILERS 


SEND FOR CATALOGUE, 










WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0 









SYKES’ 


IMPROVED 


All my Iron 
and Steel is re 
rolled and box 
annealed, well 

ainted on 
oth sides 
with the Best 
of Paint and 
asy put on. nure Linseed 


oy =e re. 
RISERS ~ Gittar 6. ane onioator iL 
















uitable for all 
Classes of 
buildings. 





wend mention this paper. 


| 
| 
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Sri. EL. 1.’s 


PATENT LIMB-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only eget | Heater that will prevent scale in 
steam boilers, removin limpurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the pepencaase of the shelves o. 
a No. 5 Heater at work on ordinary water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,600. 













25 to 1,000 H. P. 


These engines are the combined result ot 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
>, or high rotative speeds. Highest attainable 
ay Economy in Steam Consumption and Supe- 
s“rior regulation guaranteed. Self-contained 
= Automatic Cut-off Engines 12 to 200 H. P. for 
= — driving Dynamo Machines a Speciaity. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 
W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
6 Washineton-:st., Chicago. 





performance, free by mail. Address 











W. S. HUTOHINSON. 





OLD 


ia )6©3XCLEVELAND TWIST DRILL CO., 773342 





um on canoe. Cop, Lake & Kirtland Sts, Cleveland, 0, mm osc, 


BBLIABLD GREY IRON 


CASTINGS. 


Write for estimates. 


THE OHIO PULLEY & MACHINE CO., 


WARREN, O 
Wood Split Pulleys—Iron Arms. 








Khe Mart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to J. WENDELL COLB, M. B., 
District Manager, Box 152, Chicago, IL., or Box 84, Columbus, O. 
e@N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL 


Too. GRIND- 
ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
it ice om any cause the feed should be broken, 


Use the Penberthy. 
If you want an injector that works on 20 to 150 pounds 
steam pressure, 

Use the Penberthy. 
If you want an injector that you have only to turn the 
steam on ang off, in stopping and starting, 

Use the Penberthy. 

If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., 117 7th St., Detroit, Mich, 


Cc. H. PRESLEY, Agent, Cleveland, O. 








WE ALSO HAVE LATHES. 


Our present stock of Engine Lathes comprise the following well-known makes, 


The Gray, Reed, Flather & Co., Fay & Scott, Porter, Lane Tool Co., Nicholson & Waterman, 


Also the Garvin and American Tool Co.’s Brass Working Lathes. 


THE PARKIN & BOSWORTH CO., 9-11 s. water st,, CLEVELAND, 0. 





PRESSED WROUGHT IRON OPEN TURN BUCKLES. 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHio. 





mae we,| TOLEDO 
Hand Gut Files | WIRE & IRON WORKS 


We solicit the commercias | Brass and Wire Railings, 
trade only. 
Wire and Iron Fencing, 
133 & 136 N. Water St. Roof resting, 
COLUMBUS, OHIO. Wire and Iron Window Guards, 
Old Files Recut and Stable Fixtures, 


Warranted Superior to | And Builders’ Wire and Iron Work of every 
any Machine Cut and Description. 


Lead Tempered in the F. POWELL & CO., 


market. Send for price 
Vist. 
“ TOLEDO, OHIO. 











Awarded the GRAND PRIZE at the Paris Exhibition. 
THS BOOK 


ANC ye ae | 
“GUSCOM, SCOTLAND. \. ee 


MANDTACTORIES IN UNITED STATES, SCOTLAND, FRANCE, SERnINTS rita 








CRAHAM TWIST DRILL CO,, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





THE LEPFEL WATER WHEEL & ENGINE CO. 
“apa su cONTAN ENGINES 


AND 


SIN RETURN-FLUE BOILERS 


8,12,16, and 20 Horse Power. 


High in Grade. Low in Price. Strictly firste 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET, 


Address us in full as follows: 


P’ THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U.S. A. 



















Enterprise Boiler Company, Y°UNsstow": 


BOILERS, AND TANKS, SHEBT IRON AND PLATE WORK 


Of all Descriptions. 









s ees. “ESTABLISHED a EMEBERTS- e z 
Fe —————-RERS BROS, Ee 
a == MANUFAGEURERS-OF ai? 
Lg CORRUGATED TRON ROOFING, F4e 
ee __ SIDING & CEILING. S22 
cam OFFICEanp WORKS 19210198 HIGH ST.WEST (34 
a JET ROLT, MICH. ae > 
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